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A. 


TITLE  PAGE 


1.  Grantee 

Rayson  Brothers  Logging  Company 
Route  1,  Box  886 
Libby,  Montana  59923 
406/293-9306 

2.  Project  Consultant: 

David  G.  Van  Hersett,  P.E. 

Resource  Development  Associates 
West  601  Main  Avenue,  Suite  305 
Spokane,  WA  99201 
509/838-8024 

3.  Location  of  Project: 

Libby,  Montana 

4.  Funding: 

Total  Project  Cost:  $2,421,510 

Amount  of  Grant:  $ 116,000 

5.  Project  Scope: 

The  Grantee  shall  investigate,  design  and  document  the 
feasibility  of  using  forest  residue  in  the  vicinity  of 
Libby,  Montana  to  replace  oil  and  coal  as  a long-term, 
cost-effective,  dependable  energy  supply  for  the 
vermiculite  drying  operation  at  the  W.R.  Grace  and  Company 
vermiculite  mine.  The  Grantee  shall  research  and  document 
basic  information  including,  but  not  limited  to  a site 
specific  data  base  of  wood  resources,  recovery  and 
combustion  technology  data,  environmental  and  economic 
constraints,  institutional  barriers  and  interfaces,  and  the 
development  of  specific  guidelines  for  facility  sizing  for 
the  proposed  bioenergy  supply  and  conversion  facilities. 
The  Grantee  shall  develop  the  conceptual  and  preliminary 
engineering  designs  and  cost  estimates  for  all  required 
bioenergy  facilities  and  compare  the  economics  and  risks  to 
the  present  oil  facility  and  to  a coal  option.  The  Grantee 
shall  document  proven  fuel  supply  systems,  fuel  supply 
contracts,  permits  and  licenses,  financial,  environmental, 
siting  and  management  requirements.  The  Grantee  shall  seek 
to  demonstrate  that  the  proposed  energy  fuel  is  a reliable, 
cost-effective  substitute  for  coal  and  oil  at  the  W.R. 
Grace  mine.  More  specifically,  the  Grantee  shall  perform 
the  following  tasks  that  have  been  organized  into  a 
sequence  of  project  milestones.  The  milestones  have  been 
organized  to  provide  the  most  important  information  as 
early  as  possible  so  that  the  study  can  be  terminated  if 
the  project  does  not  appear  feasible. 
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B.  ABSTRACT/ EXECUTIVE  SUMMARY 

During  the  last  decade,  the  basic  cost  of  energy  to  produce 
vermiculite  from  the  W.R.  Grace  & Co.  mine  in  Libby,  Montana  has 
increased  faster  than  other  elements  of  the  product  production 
costs.  This  study  looks  at  waste  wood  and  coal  as  an 
alternative  to  the  mine's  existing  oil  and  electrical  energy 
suppliers.  Waste  wood  was  selected  because  it  is  available  as  a 
by-product  of  the  long-time  well-established  local  forest 
products  industry  in  western  Montana,  northern  Idaho  and  near-by 
Canadian  sawmill  operations.  In  the  last  decade,  two  major 
metallurgical  coal  mines  were  opened  in  Canada  110  miles  north 
of  Libby.  Waste  coal  from  these  operations  is  available  in  huge 
quantities,  is  a logical  alternative  to  oil  and  would  be 
competition  for  waste  wood  as  an  energy  source. 

The  objective  of  this  study  is  to  develop  the  foundation  and 
back-up  information  to  enable  Rayson  Brothers  Logging  Company  to 
enter  into  a long  term  energy  supply  contract  with  W.R.  Grace  & 
Co . 


To  fund  this  preparatory  effort,  Rayson  Brothers  Logging  Company 
secured  a matching  funds  grant  from  the  State  of  Montana  and 
Bonneville  Power  Administration.  This  work  began  in  May  of  1984 
and  was  completed  in  May  of  1985. 
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D.  INTRODUCTION 


1 . Project  History  and  Reason  for  Current  Project. 

During  the  last  seven  years,  the  forest  products  industry  has 
been  through  several  large  swings  in  production  levels.  This 
has  had  a very  dramatic  effect  on  the  economic  performance  of 
the  industry  and  created  large  swings  in  employment,  especially 
in  the  logging  industry.  Rayson  Brothers  Logging  Company  began 
an  aggressive  search  to  develop  new  markets  for  their  services. 
Some  of  these  investigations  included  whole  tree  chipping  and 
conversion  of  heating  systems  in  local  schools  from  electric, 
oil  or  natural  gas  to  bioenergy  fuel.  The  latter  led  to 
contacting  W.R.  Grace  to  determine  their  possible  interest  in 
using  bioenergy  fuels  in  place  of  their  fossil  fuels.  W.R. 
Grace  was  in  the  preliminary  stages  of  investigating  near-by 
Canadian  fuel  as  a substitute  to  oil  fuel.  Bioenergy  fuels 
would  be  considered  if  it  could  be  demonstrated  beyond  any 
reasonable  doubt  that  a cost-effective,  firm,  low  risk  fuel 
supply  could  be  provided  in  direct  competition  with  oil  and 
coal . 

The  next  task  was  to  locate  a bioenergy  consultant  with  direct 
recent  experience  in  the  development  of  utility  grade  bioenergy 
resources  in  our  area.  Resource  Development  Associates' 
Principal,  David  Van  Hersett,  has  just  the  experience  and 
background  needed.  He  has  participated  in  the  development  of 
five  utility  grade  bioenergy  generation  facilities  in  the  last 
five  years,  ranging  from  5 to  42  megawatts  in  capacity. 
Additionally,  he  is  a partner  in  Northwest  Cogeneration,  a 
company  specializing  in  the  development  and  financing  of 
bioenergy  cogeneration  facilities  in  Northeastern  Washington, 
Northern  Idaho  and  Northwestern  Montana.  Rayson  Brothers  and 
Resource  Development  Associates  subsequently  combined  their 
resources  to  conduct  preliminary  evaluations  of  the  feasibility 
of  developing  a bioenergy  supply  system  as  an  alternative  to 
coal  and  oil  for  the  W.R.  Grace  Mine.  The  investigations 
included  visits  to  logging  residue  recovery  operations  in 
Oregon,  Washington  and  Montana,  site  visits  to  other  potential 
bioenergy  users  in  Montana  and  contacts  with  the  State  Forest 
Service  in  Libby,  Montana.  Preliminary  information  was  obtained 
from  W.R.  Grace  to  make  order-of -magnitude  energy  cost 
comparisons  for  coal,  oil  and  bioenergy  fuels. 

The  preliminary  work  indicated  that  continued  development  was  in 
order.  Next,  funding  was  needed  for  the  detailed  feasibility 
study  that  would  be  required  to  convince  the  W.R.  Grace  & Co. 
management  that  a bioenergy  supply  system  requiring  the  capital 
investment  of  $2  to  $5  million  would  be  a better  alternative 
than  coal  and/or  to  replace  the  use  of  oil  at  the  Libby  mining 
operation.  Resource  Development  Associates  contacted  the 
Montana  Department  of  Natural  Resources  and  was  told  of  the 
Montana  Renewable  Energy  and  Conservation  Grant  Program.  This 
sequence  of  'events  is  the  chronology  of  this  project 
development. 
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2 . Describe  the  general  and  economic  findings. 


Wood  and  coal  energy  are  the  clear  choice  over  existing  oil 
energy  for  the  verraiculite  drying  operation.  However,  it  is 
still  cheaper  to  purchase  electricity  from  the  local  utility 
than  generating  electricity  using  either  wood  or  coal  fuels. 
All  the  investigations  demonstrated  that  the  W.R.  Grace  Mine 
energy  reguirements  were  a small  percentage  of  the  total 
reserves  available  for  both  wood  and  coal.  In  both  cases,  the 
energy  reserves  exceeded  100  years.  Both  coal  and  wood  can  be 
delivered  at  the  same  cost.  Wood  has  the  advantage  of  being 
entirely  locally  produced  with  no  foreign  influences  on  its 
availability.  Coal,  however  would  require  that  a competitive 
alternative  fuel  be  available;  otherwise  the  long  term  price  of 
coal  would  approach  the  next  alternative  energy  price,  oil. 
Thus,  a wood  fuel  supply  system  is  necessary  to  assume  the  long 
term'  economic  benefits.  No  environmental  barriers  were 
discovered  that  would  preclude  the  orderly  development  of ^ the 
project.  Coal  has  the  potential  liability  of  requiring 
desulfurization  equipment,  and  this  cannot  be  determined  until 
the  actual  project  permit  application  has  proven  beneficial  to 
the  combustion  of  both  coal  and  wood  fuels.  This  is  an 
important  operating  benefit  to  using  both  fuels  as  an 
alternative  to  the  other  in  the  event  of  any  fuel  shortages. 
Short  term  shortages  or  interuptions  should  be  met  with  existing 
oil  and  propane  capabilities.  From  an  operating  view-point, 
wood  and  coal  fuels  present  no  operational  problems.  Existing 
technology  exists  to  burn  oil,  coal  and  wood  fuels  in  any 
combination. 


The  utilization  of  wood  fuel  requires  the  use  of  a gasifier 
(again  well  established  technology)  produced  by  a third  party 
(Rayson  Brothers  Logging  Company)  to  secure  tax  credits.  The 
tax  credits  enable  lower  cost  financing  along  with  Industiral 
Development  Bonds  for  the  debt  portion  of  the  project  capital 
structure.  The  tax  law  requires  that  the  gas  producing  entity 
be  independent  of  the  user  to  qualify  for  tax  credits.  Rayson 
Brothers  would  enter  into  a 15  year  energy  supply  contract  with 
W.R.  Grace  & Co.  to  supply  low  BTU  gas.  The  preceeding  business 
structure  allows  waste  wood  to  be  competitive  with  coal. 

Rayson  Brothers  Logging  Company  proposes  to  install  a gasifier 
adjacent  to  the  vermiculite  dryer.  Rayson  Brothers  will  be 
responsible  for  the  wood  fuel  supply  and  would  use  coal  as  an 
alternative  fuel  for  long  term  fuel  shortages.  Low  BTU  gas 
would  be  sold  on  a long  term  contract  to  W.R.  Grace  & Company  at 
a price  to  cover  Rayson  Brothers  costs  and  a reasonable  profit. 
This  price  would  be  negotiated  and  would  be  tailored  to  provide 
for  project  financing  and  the  inclusion  of  tax  incentives. 
Rayson  Brothers  would  like  to  initiate  contract  negotiations  as 
soon  as  possible  to  provide  for  operation  in  the  next  12  months. 


5 


The  general  economic  findings  can  be  summarized  as  follows: 


Discussion  of  Electrical  Generating  Plant 

In  regard  to  case  #1,  it  was  found  that  the  use  of  wood  waste, 
at  the  price  quoted,  produced  an  operating  loss  in  each  of  the 
15  years  forecast  before  any  debt  service  or  recovery  of  capital 
costs.  This  is  in  sharp  contrast  to  the  forecast  results  of 
case  #2  which  reflects  growing  operating  income  over  the  same 
15-year  period.  Similar  revenue  and  expense  assumptions  were 
used  in  each  case,  with  the  cost  of  fuel  being  the  primary 
determinant  of  the  dramatic  difference  in  net  operating  income. 

It  appears  that  the  best  financing  alternative  for  either  the 
wood  or  the  coal  fired  plant  would  be  industrial  development 
bonds,  assuming  they  are  available  for  such  use  in  Montana  at 
the  time  of  construction.  For  financial  modeling  purposes, 
bonds  equal  to  90%  of  cost  were  amortized  over  a 25-year  period 
at  10%  interest.  For  the  coal  fired  plant,  a positive  cash  flow 
is  produced  each  year,  providing  for  a very  attractive  return  on 
the  equity  invested. 

Since  case  #1  produced  negative  operating  results  throughout  its 
life,  it  made  no  sense  to  look  at  the  financing  or  after-tax 
implications  for  this  alternative. 


Discussion  of  Vermiculite  Dryer 

Because  of  significantly  lower  fuel  and  base  capital  costs,  the 
coal  fired  dryer  (Case  #4)  is  clearly  superior  to  the  wood  waste 
fired  dryer  (Case  #3).  However,  it  would  be  possible  for  Rayson 
Brothers  to  present  an  attractive  option  to  coal  to  W.R.  Grace, 
using  wood  to  produce  gas,  which  in  turn  would  fire  the  dryer. 
In  this  event,  Rayson  would  be  in  a position  to  obtain 
significant  tax  credits  under  Section  44D  of  the  Internal 
Revenue  Code.  To  the  extent  these  could  be  used  to  offset  tax 
liabilities  that  Rayson  (or  a partnership  set  up  to  own  the 
equipment)  would  otherwise  pay,  a large  portion  of  the  benefit 
could  be  passed  to  W.R.  Grace  in  the  form  of  reduced  energy 
cost.  Because  of  the  requirements  of  the  particular  tax  code 
section,  Grace  could  not  obtain  this  credit  by  itself,  but  could 
conceivably  have  up  to  a 50%  ownership  interest  in  the  facility. 
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3 . Describe  the  Bioenergy  reserves  available,  the  long-term 
methods  of  procuring  rights  to  resources,  and  the  projected 
annual  production  areas  for  the  life  of  the  project. 

Forest  Residue  Reserves 

Annual  forest  residue  (logging  residue  and  stand  conversion 
residue)  produced  in  the  Kootenai  National  Forest: 

Logging  residue  1,594,000 

Stand  conversion  residue  244,000 

TOTAL  ANNUAL  RESIDUE  1,838,000 

Lowest  cost  stand  conversion  residue  (less 
than  40%  slope  and  existing  access  roads) 
is  5,556  acres  or 

Unroaded  stands  at  less  than  40%  slope  are 
7,132  acres,  or 

Recoverable  stagnated  logpole 
stands 


111,320  tons 

142,640  tons 
253,960  tons 


Note:  This  does  not  include  beatle  kill  areas,  etc. 


Logging  Residue 

Logging  residue  recovery  will  be  the  main  fuel  supply  source 
because  of  its  large  volume  potential  of  1,594,000  tons  per 
year . 


Waste  Wood  (Sawmill  Waste) 

The  primary  industry  in  Northwestern  Montana  is  the  forest 
products  industry.  A study  conducted  by  Charles  E.  Keegan  III 
and  Timothy  P.  Jackson  titled  "Mill  Residue  Availability  in  the 
Inland  Empire",  Bureau  of  Business  and  Economic  Research, 
University  of  Montana,  Missoula,  Montana  concluded  that 

3.263.000  tons  per  of  mill  residue  is  produced  by  the  sawmills 
within  a 100-mile  haul  of  Libby.  Existing  pulp  mills  and  board 
plants  use  1,936,000  tons  per  year;  1,000,000  tons  per  year  is 
existing  log  fuel  uses,  miscellaneous  25,000  tons  per  year  and 

288.000  tons  per  year  is  unutilized.  This  report  confirms  the 
results  of  the  sawmill  fuel  survey  conducted  in  Task  201.  Our 
own  survey  of  26  sawmills  within  a 100-mile  haul  of  Libby 
identified  313,000  tons  per  year  of  millwaste.  Fourteen 
sawmills  producing  168,000  tons  per  year  were  identified  as 
potential  suppliers. 
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Residue  Rights 


The  agencies  were  very  supportive  of  projects  to  recover 
material  now  left  on  sites  following  logging.  Rights  to  the 
residue  would  have  to  be  obtained  through  the  purchaser  of  the 
timber  and  must  be  approved  by  the  agency.  Generally,  slash 
disposal  represents  a cost  to  the  timber  purchaser,  and  the 
purchaser  should  be  willing  to  arrange  for  its  recovery  given 
the  user  were  willing  to  pay  removal  costs.  The  arrangement  for 
removal  must  be  approved  by  the  agency  involved,  but  both 
indicated  a willingness  to  approve  logging  residue  provided 
logging  treatments  were  met. 


Stand  Conversion  Residue 

The  Kootenai  National  Forest  has  in  excess  of  75,000  acres  of 
stagnant  logpole  pine  stands  in  need  of  conversion  to  better 
stocked,  more  productive  stands.  At  present,  the  forest  is 
paying  contractors  to  fell  or  slash  and  pile  a portion  of  these 
acres  annually.  Forest  officials  do  not  feel  they  could  commit 
to  pay  a contractor  on  a long-term  basis  to  treat  these  sites  by 
removing  all  or  a portion  of  the  residue. 

They  do  feel  long-term  contracts  to  remove  the  residue  from 
stagnant  stands  could  be  made  available.  They  would  have  to  be 
put  up  for  bid  with  at  least  a small  payment  made  to  the  forest 
for  the  residue.  Given  that  no  market  of  any  size  currently 
exists  (and  probably  will  not  exist  in  the  next  10  years)  for 
this  kind  of  residue  in  the  area,  contracts  would  certainly  be 
available  for  a very  minimal  cost. 

The  situation  for  lands  managed  by  the  Montana  Division  of 
Forestry  would  be  very  similar  to  that  for  the  Kootenai  National 
Forest. 

Rights  to  residue  from  stagnant  stands  or  private  lands  in  the 
area  would  have  to  be  obtained  from  individual  owners.  Because 
these  overstocked  stands  represent  serious  land  management 
problems,  private  landowners  in  the  area  should  be  amenable  to  a 
residue  recovery  proposal  which  puts  these  stands  in  a more 
productive  situation. 
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E.  SYSTEM  DESIGN 


1.  Mass  Balance  Schematic  or  Dryer  Application 
Refer  to  drawing  202-3 

2.  Energy  Balance 

3.  Process  Flow  Diagram:  Refer  to  drawing  203-3  4nd 

drawing  202-6 

4.  Equipment  Descriptions: 

The  Energy  Conversion  Facility  is  a fluidized  bed  combustor  and 
the  associated  fuel  feed  and  temporary  storage  system.  Figure 
202-3  shows  the  process  heat  balance  for  the  combustor,  and 
Figure  202-6  shows  the  process  diagram  for  the  fuel  handling  and 
storage  system  at  the  combustor.  Please  refer  to  the  Phase  I 
descriptions  for  Tasks  105  and  108  for  the  description  of  the 
fluidized  bed  combustor  and  the  secondary  fuel  storage  facility. 
Figure's  202-7  & 8 show  the  equipment  plan  and  elevation 

layouts.  Figure  202-10  shows  the  site  plan  at  the  top  of  the 
hill,  and  Figure  202-11  shows  the  site  plan  at  the  bottom  of  the 
hill, adjacent  to  the  primary  fuel  handling  and  storage  facility. 
The  fluidized  bed  combustor  and  the  fuel  feed  system  have  been 
designed  to  accommodate  either  coal  or  sized  wood  waste. 

The  configuration  "c",  fluidized  bed  combustor  to  heat  the 
vermiculite  dryer  is  shown  on  the  site  plan  Figure  202-13.  The 
fluidized  bed  combustor  is  discussed  in  Phase  I;  however,  the 
cogeneration  power  plant  has  not  been  included  here. 


Fuel  Receiving  and  Handling  Systems 

The  fuel  receiving  and  storage  facilities  adjacent  to  the 
fluidized  bed  combustor  at  the  top  of  the  hill  are  shown 
schematically  on  Figure  202-6  and  on  the  site  plan  on  Figure 
202-10.  Please  refer  to  the  Phase  I Report  Task  105  for  the 
detail  description  of  this  system. 


Emission  Control  Systems 

The  configuration  that  has  a fluidized  bed  combustor  at  the  top 
of  the  hill  uses  a multiple  cyclone  particulate  collector  and 
the  existing  vermiculite  dryer  fabric  filter  dust  collector  (hag 
house)  to  reduce  the  particulate  emissions  for  the  combustor  ash 
carryover  and  the  dryer  dust  carryover.  Gaseous  emissions  such 
as  oxides  of  nitrogen,  carbon  dioxide  and  sulfur  dioxide  will  be 
untreated.  The  nitrogen  oxides  and  the  carbon  dioxide  levels 
will  be  equal  to  or  less  than  the  existing  oil  fired  burner 
emissions  for  both  the  wood  and  coal  fuel  cases.  The  coal, 
however,  has  a small  amount  of  sulfur  (0.3%)  that  will  produce 
about  85.8  tons  per  year  of  sulfur  dioxide. 
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Fluidized  Bed  Energy  Conversion  System  Performance  Requirements 


A.  A system  utilizing  wood  waste  or  coal  shall  produce  24.8 
MMBTU/hr.  in  the  form  of  blended  hot  exhaust  gasses  at  850 
degrees  F and  108,000  to  125,000  pounds  per  hour  for  use  in  a 
vermiculite  dryer.  The  system  is  to  be  located  near  Libby, 
Montana  at  an  approximate  3500  foot  elevation. 

B.  The  scope  of  supply  of  the  fluidized  bed  energy 
conversion  system  shall  include  all  equipment,  materials  and 
installation  from  the  fuel  dump  hopper  through  the  connection  at 
the  vermiculite  dryer,  including  all  auxiliaries. 

C.  The  exhaust  shall  be  cleaned  prior  to  entering  the  dryer 
so  that  there  is  less  than  0.8  gr/SCF  of  particles  10  microns  or 
larger . 


D.  The  fuel  feed  system  must  handle  wood  waste  sized  to 
three  inches  minus  and  coal  three-eights  inch  minus  without 
significant  modification  or  operator  interaction. 

E.  The  dual  feed  and  storage  system  shall  be  able  to  supply 
enough  fuel  for  100%  output  for  16  hours. 

F.  The  fuel  burn  rate  shall  be  less  than  6200  #/hr.  for 

wood  at  4000  BTU  / # and  3260  #/hr  for  coal  at  8,000  BTU/ # at  the 
rated  output. 

G.  An  ash  removal  system  shall  be  provided  for  manual  or 

automatic  ash  removal  from  the  combustor  and  mechanical 

separator . 

H.  All  controls  for  fuel  feed  and  combustion  air  flow  are 
to  be  included. 

I.  All  structural  steel,  component  support  steel  and  access 
platforms  are  to  be  included. 

J.  The  installation  services  shall  include  site 
preparation,  30-day  startup  and  operator  training. 

5.  Preliminary 

The  following  is  a listing  of  the  figures  that  comprise  the 
conceptual  drawings  for  Task  202: 

Figure  Number 

202-3 


202-6 


202-7 


Description 

System  diagram  & heat  balance 
fluid  bed  combustor 

System  diagram  fuel  handling 
& storage  for  fluid  bed 
combustor 


Plan  view- fluid  bed  combustor 


202-10 
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Site  plan-fluid  bed  combustor 


Figure  Number 


Description 


202-11 


Site  plan-fluid  bed  combustor 
and  fuel  handling  at  river 


202-13 


Site  plan-fluid  bed  & cogen. 
plant  at  river 
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6 . Assumptions  and  calculations  used  in  the  design  of  the 
biomass  and  coal  supply  and  conversion  system,  appended: 


Area 

Reference 

Mine  Energy 

Requirements 

Task 

104 

Facility  Design  (Wood) 

Task 

105 

( Coal ) 

Task 

107 

( Coal ) 

Task 

108 

Fuel  Supply 

(Wood ) 

Task 

106 

(Wood  & Coal) 

Task 

203 

( Wood ) 

Task 

102 

( Coal ) 

Task 

107 

(Wood) 

Task 

201 

9 
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F.  ECONOMICS 


1.  Summarize  the  project's  overall  economics. 
The  following  four  alternatives  have  been  analyzed. 


Case  1.)  Electrical  generating  plant  utilizing  wood  waste  as  a 
primary  fuel  source; 


Case 

2.)  Electrical  generating  plant  utilizing  coal 

primary  fuel  source; 

as  a 

Case 

3 . ) Vermiculite 

source ; and 

dryer 

utilizing  wood  as 

a primary 

fuel 

Case 

4.)  Vermiculite 

source . 

dryer 

utilizing  coal  as 

a primary 

fuel 

Please  see  Schedule  A for  the  assumptions  used  for  each  of  these 
cases . 


Conclusion 

Cases  #2  and  #4  above  were  compared  with  Cases  #1  and  #3, 
respectively.  In  both  instances,  it  was  found  that  coal  was  the 
least  expensive  fuel  source.  However,  if  W.R.  Grace  is  willing 
to  contract  with  a third  party  to  supply  gas  produced  from  wood, 
then  an  attractive  alternative  to  Case  #3  would  exist. 
Depending  upon  the  arrangement  worked  out  between  the  parties , 
Case  #3,  as  modified,  could  be  less  expensive  to  W.R.  Grace  than 
Case  #4. 


Discussion  of  Electrical  Generating  Plant 

In  regard  to  Case  #1,  it  was  found  that  the  use  of  wood  waste, 
at  the  price  quoted,  produced  an  operating  loss  in  each  of  the 
15  years  forecast  before  any  debt  service  or  recovery  of  capital 
costs.  This  is  in  sharp  contrast  to  the  forecast  results  of 
Case  #2  which  reflects  growing  operating  income  over  the  same 
15-year  period.  Similar  revenue  and  expense  assumptions  were 
used  in  each  case,  with  the  cost  of  fuel  being  the  primary 
determinant  of  the  dramatic  difference  in  net  operating  income. 

It  appears  that  the  best  financing  alternative  for  either  the 
wood  or  the  coal  fired  plant  would  be  industrial  development 
bonds,  assuming  they  are  available  for  such  use  in  Montana  at 
the  time  of  construction.  For  financial  modeling  purposes, 
bonds  equal  to  90%  of  cost  were  amortized  over  a 25-year  period 
at  10%  interest.  For  the  coal  fired  plant,  in  each  year  a 
positive  cash  flow  is  produced,  providing  for  a very  attractive 
return  on  the  equity  invested. 

Since  Case  #1  produced  negative  operating  results  throughout  its 
life,  it  made  no  sense  to  look  at  the  financing  or  after-tax 
implications  for  this  alternative. 
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Discussion  of  Vermiculite  Dryer 


Because  of  significantly  lower  fuel  and  base  capital  costs,  the 
coal  fired  dryer  (Case  #4)  is  clearly  superior  to  the  wood  waste 
fire  dryer  (Case  #3).  However,  it  would  be  possible  for  Rayson 
Brothers  to  present  an  attractive  option  to  coal  to  W.R.  Grace, 
using  wood  to  produce  gas,  which  in  turn  would  fire  the  dryer. 
In  this  event,  Rayson  would  be  in  a position  to  obtain 
significant  tax  credits  under  Section  44D  of  the  Internal 
Revenue  Code.  To  the  extent  these  could  be  used  to  offset  tax 
liabilities  that  Rayson  (or  a partnership  set  up  to  own  the 
equipment)  would  otherwise  pay,  a large  portion  of  the  benefit 
could  be  passed  to  W.R.  Grace  in  the  form  of  reduced  energy 
costs.  Because  of  the  requirements  of  the  particular  tax  code 
section,  Grace  could  not  obtain  this  credit  by  itself,  but  could 
conceivably  have  up  to  a 50%  ownership  interest  in  the  facility. 
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2 . Update  the  energy  and  cost  savings  at  the  vermiculite  mine 
as  a result  of  using  the  biomass-fired  drying  conversion  and 
supply  system. 


Oil 

Wood 

Coal 

Primary 

Primary 

Primary 

Fuel 

Fuel 

Fuel 

Fuel  Quantity 
Required 

552,930  gal. 

12,000  tons 

5300  tons 

Heat  Content 

120,000  Btu/lb 

4,500  Btu/lb 

8000  Btu/ton 

Commodity  Price 

(FOB  Mine) 

$0 . 664/gal 

$9. 50/ton  (206) 

$15 . 46/ton 

Cost  per 

Million  BTU 

$5.53 

$1,056 

$ 0.966 

Annual  Fuel 
Cost* 

(FOB  Mine) 

(367,080) 

($114,000) 

($87,238) 

3.  Summarize  the 

project  sensitivity  to  principal 

costs  such  as 

financing,  fossil 

fuel  cost  and 

raw  materials. 

In  the  previous  paragraph,  the  financial  summary  analysis 
describes  the  results  of  several  options  in  which  the  variables 
of  capital,  fuel  cost  and  tax  incentives  were  evaluated.  The 
objective  was  to  determine  the  break-even  point  between  wood  and 
coal  as  a viable  option  to  the  existing  oil.  Fuel  cost 
sensitivity  is  illustrated  by  the  $9.50  per  ton  recommended  cost 
to  meet  the  delivered  coal  price.  This  price  requirement 
effectively  rules  out  the  higher  cost  forest  residue  recovery  as 
a short  term  viable  option. 

Capital  cost  sensitivity  will  be  established  during  negotiations 
with  W.R.  Grace.  The  capital  recovery  criteria  will  be  set  by 
the  length  of  energy  contract  they  are  willing  to  execute  with 
Rayson  Brothers. 

In  general,  a 10  percent  increase  in  project  capital  cost  would 
require  a 20  percent  reduction  in  fuel  cost  for  the  economic 
performance  to  remain  unchanged. 
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G.  GRANT  ADMINISTRATION 


1.  Work  Schedule:  Compare  the  time  alloted  for  the  completion 
of  the  project  with  what  actually  happened,  identifying  delays 
and  determining  whether  the  delays  were  unique  to  the  project. 


ACTUAL  VA  SCHEDULED  PROGRESS 


Milestone  Scheduled  Actual 


Start 

End 

Duration 

Start 

End 

Duration 

1 

6/84 

8/84 

2 mo 

6/84 

8/84 

2 mo 

2 

6/84 

8/84 

2 mo 

6/84 

8/84 

2 mo 

3 

9/84 

10/84 

2 mo 

10/84 

1/85 

3 mo 

4 

9/84 

10/84 

2 mo 

10/84 

5/85 

7 mo 

5 

10/84 

12/84 

3 mo 

11/84 

5/85 

6 mo 

Events 

by  Milestone 

Milestone  No.  1 and 

No . 2 : ' 

rhis  work 

schedule 

proceeded  on 

schedule.  This  would  be  expected,  as  the  individual  work 
tasks  were  primarily  data  gathering  and  resource 
identification . 

Milestone  No.  3:  This  work  schedule  hit  right  at  the  winter 

holiday  season.  Scheduling  meetings  with  so  many  parties 
and  the  holidays  created  time  delays.  The  result  was  to  add 
one  month  of  time.  All  participating  organizations  and 
individuals  worked  very  well  together  to  assist  in  the 
orderly  progress  of  this  feasibility  study  effort.  This  is 
actually  quite  an  accomplishment  when  you  consider  that  11 
parties  were  working  directly  on  the  project  and  we 

contacted  12  governmental  agencies  and  11  private  parties 
for  information. 

Milestone  No.  4:  This  activity  was  the  real  heart  of  this 

project.  The  time  stretched  out  because  it  became  very 
difficult  to  deliver  a bioenergy  delivery  system  that  would 
meet  the  competition  of  coal.  This  conclusion  was  known  in 
December  1984.  It  took  until  April  to  develop  the 
recommended  bioenergy  system  presented  in  the  report.  The 
delays  were  not  necessarily  unique,  but  represent  the 
. effort,  imagination  and  tenacity  of  the  Rayson  Brothers  team 
to  develop  a new  industry  in  the  Libby  area.  Creation  of  a 
new  income-producing  job  utilizing  the  forest  residue  and 
existing  labor  skills  is  paramount  to  the  long  term  survival 
of  Rayson  Brothers  Logging  Company. 

Milestone  No.  5:  Once  the  cometitive  bioenergy  system  had  been 

identified,  the  completion  of  this  activity  proceeded  in  an 
orderly  and  timely  manner. 

In  summary,  the  project  proceeded  very  well,  and  no  major  work 
problems  were  encountered.  The  delay  was  the  time  required  to 
develop  a competitive  solution.  This  extra  time  could  be 
classified  as  unique  for  two  reasons:  (1)  Normally  wood  would 
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be  competitive  with  domestic  coal,  however,  the  proximity  of 
Canadian  coal  with  an  unusually  low  sulfur  content  is  unusual, 
and  (2)  normally  a waste  wood  fueled  facility  does  not  require 
major  tax  incentives  to  meet  fossil  fuel  competition. 


2 . Project  Budget  Summary 


DNRC  Cost  Totals  Other 

(From  Budget  Proposer  Outside 

Cost  Category Detail  Sheets)  Contribution  Sources Total 


1.  Salaries  & 
Wages 

$ 25,360 

$ 64,159 

$ 66,159 

'$155,897 

2.  Fringe 
Benefits 

included 

above 

included 

above 

included 

above 

3.  Contracted 
Services 

85,510 

1,600 

87,110 

4.  Supplies  & 
Materials 

1,000 

1,000 

5.  Communications 

6.  Travel 

4,130 

3,778 

2,167 

10,075 

WORK  PLAN 
DEVELOPMENT  TOTAL 

$116,000 

$69,537 

$68,527 

$254,064 
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H.  RESULTS  AND  CONCLUSIONS 


1 . Summarize  the  major  findings  and  recommendations: 

Phase  II  Management  Review 


Introduction 


During  the  last  decade,  the  basic  cost  of  energy  to  produce 
vermiculite  from  the  W.R.  Grace  & Co.  mine  in  Libby,  Montana  has 
increased  faster  than  other  elements  of  the  product  production 
costs.  This  study  looks  at  waste  wood  and  coal  as  an 
alternative  to  the  mine's  existing  oil  and  electrical  energy 
suppliers.  Waste  wood  was  selected  because  it  is  available  as  a 
by-product  of  the  long-time,  well-established  local  forest 
products  industry  in  Western  Montana,  Northern  Idaho  and  near-by 
Canadian  sawmill  operations.  In  the  last  decade,  two  major 
metallurgical  coal  mines  were  opened  up  in  Canada  110  miles 
north  of  Libby.  Waste  coal  from  these  operations  is  available 
in  huge  quantities,  is  a logical  alternative  to  oil  and  would  be 
competition  for  waste  wood  as  an  energy  source. 

The  objective  of  this  study  is  to  develop  the  foundation  and 
back-up  information  to  enable  Rayson  Brothers  Logging  Company  to 
enter  into  a long-term  energy  supply  contract  with  W.R.  Grace  & 
Co . 


To  fund  this  preparatory  effort,  Rayson  Brothers  Logging  Company 
secured  a matching  funds  grant  from  the  State  of  Montana  and 
Bonneville  Power  Administration.  This  work  began  in  May  of  1984 
and  was  completed  in  May  of  1985. 


Executive  Summary 

Wood  and  coal  energy  are  the  clear  choice  over  existing  oil 
energy  for  the  vermiculite  drying  operation.  However,  it  is 
still  cheaper  to  purchase  electricity  from  the  local  utility 
than  generating  electricity  using  either  wood  or  coal  fuels. 
All  the  investigations  demonstrated  that  the  W.R.  Grace  Mine 
energy  requirements  were  a small  percentage  of  the  total 
reserves  available  for  both  wood  and  coal.  In  both  cases,  the 
energy  reserves  exceeded  100  years.  Both  coal  and  wood  can  be 
delivered  at  the  same  cost.  Wood  has  the  advantage  of  being 
entirely  locally  produced  with  no  foreign  influences  on  its 
availability.  Coal,  however,  would  require  that  a competitive 
alternative  fuel  be  available;  otherwise  the  long-term  price  of 
coal  would  approach  the  next  alternative  energy  price,  oil. 
Thus,  a wood  fuel  supply  system  is  necessary  to  assume  the  long 
term  economic  benefits.  No  environmental  barriers  were 
discovered  that  would  preclude  the  orderly  development  of  the 
project.  Coal  has  the  potential  liability  • of  requiring 
desulfurization  equipment,  and  this  cannot  be  determined  until 
the  actual  project  permit  application  has  been  turned  in  to  the 
State.  Blending  coal  and  wood  has  proven  beneficial  to  the 
combustion  of  both  coal  and  wood  fuels.  This  is  an  important 
operating  benefit  to  using  both  fuels  as  an  alternative  to  the 
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other  in  event  of  any  fuel  shortages.  Short-term  shortages  or 
interruptions  should  be  met  with  existing  oil  and  propane 
capabilities.  From  an  operating  viewpoint,  wood  and  coal  fuels 
present  no  operational  problems.  Exisiting  technology  exists  to 
burn  oil,  coal  and  wood  fuels  in  any  combination. 

The  utilization  of  wood  fuel  requires  the  use  of  a gasifier 
(again  well-established  technology)  produced  by  a third  party 
(Rayson  Brothers  Logging  Company)  to  secure  tax  credits.  The 
tax  credits  enable  lower  cost  financing  along  with  industrial 
development  bonds  for  the  debt  portion  of  the  project  capital 
structure.  The  tax  law  requires  that  the  gas  producing  entity 
be  independent  of  the  user  to  qualify  for  tax  credits.  Rayson 
Brothers  would  enter  into  a 15-year  energy  supply  contract  with 
W.R.  Grace  & Co.  to  supply  low  BTU  gas.  The  preceding  business 
structure  allows  waste  wood  to  be  competitive  with  coal. 

Rayson  Brothers  Logging  Company  proposes  to  install  a gasifier 
adjacent  to  the  vermiculite  dryer.  Rayson  Brothers  will  be 
responsible  for  the  wood  fuel  for  long  term  fuel  shortages.  Low 
BTU  gas  would  be  sold  on  a long-term  contract  to  W.R.  Grace  & 
Company  at  a price  to  cover  Rayson  Brothers  costs  and  a 
reasonable  profit.  The  price  would  be  negotiated  and  would  be 
tailored  to  provide  for  project  financing  and  the  inclusion  of 
tax  incentives.  Rayson  Brothers  would  like  to  initiate  contract 
negotiations  as  soon  as  possible  to  provide  for  operation  in  the 
next  12  months. 


Results  and  Conclusions:  Dryer  Only 


Fuel  Requirements 
Fuel  Reserves  Available 


Fuel  Cost  (FOB  Libby) 
cost  per  million  Btu 
(oil  cost-$587,000 
@ $5 . 53/MMBTU ) 

Technology 


Environmental 


Financing 


Wood 

12,000  tons/year 

313,000  tons/year 
produced  in  area 

$9 . 50/ton 
$1,056 
$114,000 

( Existing 

Fluidized  bed 
gasifier 

Meets  all 
requirements 


Rayson  Brothers 
or 

Third  Party 


Coal 

5,300  tons/ea 

500,000  ton/year 
produced  at  mines 


Fluidized  bed 
gasifier 

Meets  all 
requirements 
( Potential 
addition  of 
sulfur  collection 
equipment ) 

W.R.  Grace  & Co. 


$15 . 46/ton 
$ 0.966 
$81,938 
Technology ) 
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2 .  Identify  required  permits,  licenses  and  authorizing 
agencies : 

1.  Corps  of  Engineers  - required  only  if  any  dredge  or  fill 

activity  or  other  work  affects  the  river  of  wetlands. 
Of  particular  concern  is  erosion  of  river  bank  as  a 

result  of  contruction. 

2.  Ash  Disposal  - Ash  from  the  plant  would  be  disposed  of 

on  W.R.  Grace  property  along  with  the  mine  tailings. 

Woodwaste  ash  and  coal  ash  contain  no  hazardous 

substances.  W.R.  Grace  is  already  permitted  to  dispose 
of  mine  wastes.  Ash  from  the  plant  would  be 

insignificant  compared  to  the  tons  of  waste  disposed  of 
by  the  mine.  It  is  unlikely  that  a special  permit  will 
be  required,  however,  the  process  and  timetable  are 

included  in  the  permit  timetable  following  this 
section. 

3.  Wastewater  Disposal  - (Process  Wastewater)  Discharge 
permit  required  from  the  Department  of  Health  and 
Environmental  Sciences,  Water  Quality  Bureau. 

4.  Domestic  Wastewater  Disposal  - On-site  sewage  disposal 
permit  required  from  Lincoln  County. 

5.  Flood  Plain  Permit  - Required  from  Lincoln  County  if  the 
area  of  the  site  is  within  the  flood  plain  boundaries 
(approximately  200  feet  from  shoreline). 

6.  Building  Permit  - A permit  from  Montana  State  Building 
Division  is  required  prior  to  any  construction. 

7 . Air  Quality  Permit  - The  EPA  - PSD  permit  and  the 

Montana  State  permit  are  both  handled  through  Montana 
State.  One  application  form  is  required.  The  air 

quality  in  the  Libby  area  is  somewhat  sensitive,  but 
depending  on  the  amount  of  fuel  burned,  licensing  should 
be  possible  without  major  problems.  If  woodwaste  is 
burned,  the  emissions  are  low  enough  that  the  plant  does 
not  qualify  as  a major  stationary  source  and  is  not 

subject  to  PSD  permitting.  Montana  State  officials 
could  not  anticipate  any  problems  in  procuring  a state 
permit  for  wood.  If  coal  is  used  as  fuel,  the  coal  may 
affect  the  permit  process  and  the  cost  of  pollution 
equipment. 


Permitting  Timetable 

The  Montana  Air  Quality  permit  will  take  the  longest  to  procure, 
with  a six-month  lead  time.  The  timetable  on  the  following  page 
shows  each  permit  and  the  process  and  time  involved. 


26 


3 . Summarize  additional  work  on  development  needed,  the  W.R.  • 
Grace  management  decision,  and  how  the  project  could  have  been 
improved. 

For  the  project  to  come  to  reality,  Rayson  Brothers  and  W.R. 
Grace  & Co.  must  successfully  negotiate  an  energy  services 
agreement  for  a minimum  15-year  term.  These  negotiations  must 
be  completed  in  a manner  to  insure  the  utilization  of  tax 
credits  under  section  44D  of  the  Internal  Revenue  Code  and  the 
use  of  Industrial  Development  Bonds.  The  current  proposed  tax 
law  changes  under  consideration  suggest  that  immediate  action 
would  be  prudent  to  minimize  the  loss  of  tax  incentives. 

Additionally,  W.R.  Grace  & Co.  must  have  confidence  that  the 
15-year  outlook  for  their  product  is  stable.  These  two 
preceding  decisions  will  determine  the  future  of  this  project. 
These  decisions  are  in  areas  outside  the  influence  of  this 
report . 

The  project  could  have  been  improved  if  the  Canadian  coal  had 
not  been  so  cheap  and  the  price  of  oil  not  leveled  off  during 
the  last  two  years.  The  recent  stability  in  world  oil  prices 
has  taken  off  the  economic  pressure  to  find  an  alternative  to 
oil . 

Throughout  the  entire  project,  all  involved  enjoyed  excellent 
cooperation  of  all  parties  participating  in  this  work.  This 
creates  a favorable  environment  to  the  development  of  new 
industry. 

One  suggestion  to  assist  the  development  of  our  waste  wood 
renewable  project  would  be  to  use  the  coal  severance  tax  to 
provide  an  incentive  over  a long  term  --  say  15  years  --  to 
allow  the  development  of  this  alternative  energy  project.  It 
would  seem  that  since  coal  is  the  major  roadblock  to  this 
renewable  bioenergy  project,  coal  taxes  could  be  used  to  make  it 
possible . 
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I .  SLIDE  SHOW  DEVELOPMENT 

1.  150  slides  were  taken  of  the  following  areas: 

.Whole  tree  chipping  plant  at  LaGrande,  Oregon 
.In-woods  forest  residue  recovery  operation  at  LaGrande, 
Oregon 

•Conventional  logging  equipment  used  in  regular  logging 
operations 

•Existing  sawmill  wood  waste  at  Kalispell,  Montana 
•Whole  tree  chipping  plant  at  Usk,  Washington 
•Wafer  board  whole  tree  chipping,  Chilco,  Idaho 
•In-woods  forest  recovery  operation  at  Port  Angeles, 
Washington 

•Universal  refiner  for  hogging  wood  waste  at  Montesanto, 
Washington 

2.  Each  slide  has  been  numbered  to  correspond  with  the 
following  script. 

3.  The  following  is  the  script  for  the  prepared  slide  show: 
Introduction: 


During  the  last  decade,  the  basic  cost  of  energy  to  produce 
vermiculite  from  the  W.R.  Grace  & Co.  mine  in  Libby,  Montana  has 
increased  faster  than  other  elements  of  the  product  production 
costs.  This  study  looks  at  waste  wood  and  coal  as  an 
alternative  to  the  mine's  existing  oil  and  electrical  energy 
suppliers.  Waste  wood  was  selected  because  it  is  available  as  a 
by-product  of  the  long-time,  well-established  local  forest 
products  industry  in  Western  Montana,  Northern  Idaho  and  near-by 
Canadian  sawmill  operations.  In  the  last  decade,  two  major 
metallurgical  coal  mines  were  opened  up  in  Canada  110  miles 
north  of  Libby.  Waste  coal  from  these  operations  is  available 
in  huge  quantities,  is  a logical  alternative  to  oil  and  would  be 
competition  for  waste  wood  as  an  energy  source. 

The  objective  of  this  study  is  to  develop  the  foundation  and 
back-up  information  to  enable  Rayson  Brothers  Logging  Company  to 
enter  into  a long-term  energy  supply  contract  with  W.R.  Grace  & 
Co. 


To  fund  this  preparatory  effort,  Rayson  Brothers  Logging  Company 
secured  a matching  funds  grant  from  the  State  of  Montana  and 
Bonneville  Power  Administration.  This  work  began  in  May  of  1984 
and  was  completed  in  May  of  1985. 
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General  Results  and  Economic  Findings: 


Wood  and  coal  energy  are  the  clear  choice  over  existing  oil 
energy  for  the  vermiculite  drying  operation.  However,  it  is 
still  cheaper  to  purchase  electricity  from  the  local  utility 
than  generating  electricity  using  either  wood  or  coal  fuels. 
All  the  investigations  demonstrated  that  the  W.R.  Grace  Mine 
energy  requirements  were  a small  percentage  of  the  total 
reserves  available  for  both  wood  and  coal.  In  both  cases,  the 
energy  reserves  exceeded  100  years.  Both  coal  and  wood  can  be 
delivered  at  the  same  cost.  Wood  has  the  advantage  of  being 
entirely  locally  produced  with  no  foreign  influences  on  its 
availability.  Coal,  however,  would  require  that  a competitive 
alternative  fuel  be  available;  otherwise,  the  long-term  price  of 
coal  would  approach  the  next  alternative  energy  price,  oil. 
Thus,  a wood  fuel  supply  system  is  necessary  to  assume  the  long 
term  economic  benefits.  No  environmental  barriers  were 
discovered  that  would  preclude  the  orderly  development  of  the 
project.  Coal  has  the  potential  liability  of  requiring 
desulfurization  equipment,  and  this  cannot  be  determined  until 
the  actual  project  permit  application  has  been  turned  in  to  the 
State.  Blending  coal  and  wood  has  proven  beneficial  to  the 
combustion  of  both  coal  and  wood  fuels.  This  is  an  important 
operating  benefit  to  using  both  fuels  as  an  alternative  to  the 
other  in  event  of  any  fuel  shortages.  Short-term  shortages  or 
interruptions  should  be  met  with  existing  oil  and  propane 
capabilities.  From  an  operating  viewpoint,  wood  and  coal  fuels 
present  no  operational  problems.  Existing  technology  exists  to 
burn  oil,  coal  and  wood  fuels  in  any  combination. 

The  utilization  of  wood  fuel  requires  the  use  of  a gasifier 
(again  well  established  technology)  produced  by  a third  party 
( Rayson  Brothers  Logging  Company)  to  secure  tax  credits.  The 
tax  credits  enable  lower  cost  financing  along  with  industrial 
development  bonds  for  the  debt  portion  of  the  project  capital 
structure.  The  tax  law  requires  that  the  gas  producing  entity 
be  independent  of  the  user  to  qualify  for  tax  credits.  Rayson 
Brothers  would  enter  into  a 15-year  energy  supply  contract  with 
W.R.  Grace  & Co.  to  supply  low  BTU  gas.  The  preceding  business 
structure  allows  waste  wood  to  be  competitive  with  coal. 

Rayson  Brothers  Logging  Company  proposes  to  install  a gasifier 
adjacent  to  the  vermiculite  dryer.  Rayson  Brothers  will  be 
responsible  for  the  wood  fuel  for  long-term  fuel  shortages.  Low 
BTU  gas  would  be  sold  on  a long-term  contract  to  W.R.  Grace  & 
Company  at  a price  to  cover  Rayson  Brothers  costs  and  a 
reasonable  profit.  The  price  would  be  negotiated  and  would  be 
tailored  to  provide  for  project  financing  and  the  inclusion  of 
tax  incentives.  Rayson  Brothers  would  like  to  initiate  contract 
negotiations  as  soon  as  possible  to  provide  for  operation  in  the 
next  12  months. 
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GENE  CHRISMANE  CHIPPING  PLANT  LA  GRANDE,  OREGON 


1)  Chipping  Plant  from  Air 

2)  Dick  Gregerson  (W.R.  Grace  Engineer  who  flew  us  to  LaGrande, 
Oregon) 

3)  Morbark  Whole  Tree  Chipper 

4)  Morbark  Whole  Tree  Chipper 

5)  Morbark  Whole  Tree  Chipper 

6)  Morbark  Whole  Tree  Chipper 

7)  Deck  of  Material  used  by  this  Operation 

8 ) Loader  that  puts  logs  into  system 

9 ) Debarker 

10)  Front  end  loader  - Also  used  to  put  logs 

11)  Morbark  chipper  being  operated  - filling 

12)  Morbark  chipper  being  operated  - filling 

13)  Morbark  chipper  being  operated  - filling 

14)  Morbark  chipper  being  operated  - filling 

15)  Morbark  chipper  being  operated  - filling 

16)  Morbark  chipper  being  operated  - filling 

17)  Morbark  chipper  being  operated  - filling 

18)  Morbark  chipper  being  operated  - filling 

19)  Various  eguipment  in  chip  yard  - chipper 

20)  Various  eguipment  in  chip  yard 

21)  Various  equipment  in  chip  yard 
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van 

chip 
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chip 

van 

in  background 

GENE  CHRISMANE  WOODS  OPERATION  LA  GRANDE,  OREGON 

22)  Mr.  Munsey,  Manager  of  LaGrande  operation 

23)  Landing  where  chipping  is  done  - chip  vans  & chipper 

24)  Landing  where  chipping  is  done  - chip  vans  & chipper 

25)  Inside  of  chip  vans,  being  loaded 

26)  Inside  of  chip  vans,  being  loaded 

27)  Morbark  chipper  in  place  for  chipping  & loading 

28)  Morbark  chipper  in  place  for  chipping  & loading 

29)  Morbark  chipper  in  place  for  chipping  & loading 

30)  J D 640  Grapple  skidder,  used  to  skid  to  chipper 

31)  J D 640  Grapple  skidder,  used  to  skid  to  chipper 

32)  J D 640  Grapple  skidder,  used  to  skid  to  chipper 

33)  J D 640  Grapple  skidder,  used  to  skid  to  chipper 

34)  J D 640  Grapple  skidder,  used  to  skid  to  chipper 

35)  Skidder  putting  tree  lengths  in  place  by  chipper 

36)  Skidder  putting  tree  lengths  in  place  by  chipper 

37)  Bobcat  feller  buncher 

38)  Bobcat  feller  buncher 

39)  Bobcat  feller  buncher 

40)  Bobcat  feller  buncher 

41)  Bobcat  feller  buncher 

42)  Bobcat  feller  buncher 

43)  Bobcat  feller  buncher 

44)  Bobcat  feller  buncher 

45)  Bobcat  feller  buncher 
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CONVENTIONAL  LOGGING  EQUIPMENT  (OA)  REGULAR  LOGGING  OPERATION 

46)  J D 550  crawler 

47)  J D. 550  crawler 

48 ) J D 540  rubber  tire  skidder 

49)  J D 540  rubber  tire  skidder 

50)  J D 540  rubber  tire  skidder 

51)  4 WD  pick  up  and  tools  and  equipment  used  in  conventional 
logging  operations 

SOME  OF  EXISTING  MATERIAL  AVAILABLE  FOR  LIBBY  OPERATION 

52)  Hog  piles  in  Kalispell 

53)  Hog  piles  in  Kalispell 

54)  Hog  piles  in  Kalispell 

55)  Hog  piles  in  Kalispell 

56)  Hog  piles  in  Kalispell 


BOB  HERMISON  OPERATION  - USK,  WASHINGTON 

57)  Chipping  Plant 

58)  Unloading  truck  at  plant 

59)  Chain  feed  into  plant 

60)  Same  as  59 

61)  From  chain  into  conveyor  to  debarker 

62)  Debarker 

63)  Moving  van  into  position  to  be  loaded  with  chips 

64)  Van  being  loaded 

65)  Morbark  chipping  unit 

66)  Morbark  chipping  unit 

67)  Morbark  knife  sharpener  for  chipper 

68)  Morbark  knife  sharpener  for  chipper 

69)  Front  end  loader  piling  dirty  hog  fuel 

70)  Cat  feller  buncher 


L.  P.  OPERATION  CHILCO,  IDAHO 

71)  Water  board  plant  receiving  100"  bolts 

72)  100"  bolts  being  cut  for  wafering 

73)  Equipment  used  in  woods  operation 

74)  Equipment  used  in  woods  operation 

75)  Equipment  used  in  woods  operation 

76)  Maneri  33  Feller  buncher  - it  snips,  limbs,  tops  & bunches 

77)  Maneri  33  Feller  buncher 

78)  Maneri  33  Feller  buncher 

79)  Maneri  33  Feller  buncher 

80)  Maneri  33  Feller  buncher 

81)  Maneri  33  Feller  buncher 

82)  Maneri  33  Feller  buncher 

83)  Butts  of  felled  trees 

84)  Deck  on  Landing 

85  & 86)  Before  & after  felling 

87)  Stagnated  lodgepole  & beetle-killed  lodgepole  utilized  by 
this  operation  & many  others 

90)  Stagnated  lodgepole  & beetle-killed  lodgepole  utilized  by 
this  operation  & many  others 
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HERMAN  BROTHERS  OPERATION  PORT  ANGELES,  WASHINGTON 


91)  In  woods  chipping  area 


92) 

93) 

Hahn  Harvester  cuts 
Hahn  Harvester  cuts 
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98)  . Morbark  chipper  for  pulp  chips  (utilized  debarked  logs  & 

slabs  from  portable  mill  on  site) 

99)  Morbark  chipper  for  pulp  chips  (utilized  debarked  logs  & 
slabs  from  portable  mill  on  site) 

100)  Debarked  logs  for  pulp  chips 

101)  J D hydraulic  loader  used  for  bucking  tree  lengths 

102)  FMC  crawler  used  for  skidding  logs  in  woods  operation 

103)  Cat  loader  used  for  loading  logs  & also  feller  buncher 

104)  Cat  loader  used  for  loading  logs  & also  feller  buncher 

105)  Herman  brothers  wood  operation 

106)  J D Feller  buncher 

107)  J D Feller  buncher 

108)  J D Feller  buncher 

109)  J D Feller  buncher 

110)  J D Feller  buncher 

111)  Timber  Jack  clam  bunk  used  for  skidding  tree  lengths 

112)  Morbark  portable  saw  mill  on  chipping  site 

113)  Morbark  portable  saw  mill  on  chipping  site 

114)  Morbark  portable  saw  mill  on  chipping  site 

115)  Morbark  portable  saw  mill  on  chipping  site 

116)  Morbark  portable  saw  mill  on  chipping  site 

117)  Clearcut  & selective  cuts  using  clam  bund  & feller  bunchers 

118)  Clearcut  & selective  cuts  using  clam  bund  & feller  bunchers 

119)  Clearcut  & selective  cuts  using  clam  bund  & feller  bunchers 

120)  Selective  cut 

121)  Timber  jack  clam  bunk  in  operation 

122)  Timber  jack  clam  bunk  in  operation 

123)  Timber  jack  clam  bunk  in  operation 

124)  Timber  jack  clam  bunk  in  operation 

125)  Timber  jack  clam  bunk  in  operation 

126)  Timber  jack  clam  bunk  in  operation 

127)  Timber  jack  clam  bunk  in  operation 

128)  Timber  jack  clam  bunk  in  operation 

129)  Timber  jack  clam  bunk  in  operation 
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UNIVERSAL  REFINER  FOR  HOGGING  WOOD  WASTE 


130)  U.R.  in  Montesanto,  Washington- 

131)  U.R.  in  Montesanto,  Washington 

132)  U.R.  in  Montesanto,  Washington 

133)  Electric  motor  on' U.R. 

134)  U.R. 

135)  Material  just  before  it  drops  into  refiner 

136)  Material  just  before  it  drops  into  refiner 

137)  Inside  of  U.R. 

138)  Inside  of  U.R. 

139)  Inside  of  U.R. 

140)  Inside  of  U.R. 

141)  After  product  of  U.R. 

142)  After  product  of  U.R. 

143)  After  product  of  U.R. 
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TITLE  PAGE 


1.  Grantee: 

Rayson  Brothers  Logging  Company 
Route  3,  Box  995 
Libby,  Montana  59923 
406/293-9306 

2.  Project  Consultant: 

David  G.  Van  Hersett,  P.E. 

Resource  Development  Associates 
West  601  Main  Avenue,  Suite  305 
Spokane,  WA  99201 
509/838-8024 

3.  Location  of  Project: 

Libby,  Montana 

4.  Funding: 

Total  Project  Cost:  $2,421,510 

Amount  of  Grant:  $ 116,000 

5.  Project  Scope: 

The  Grantee  shall  investigate,  design  and  document  the 
feasibility  of  using  forest  residue  in  the  vicinity  of 
Libby,  Montana  to  replace  oil  and  coal  as  a long-term, 
cost-effective,  dependable  energy  supply  for  the 
vermiculite  drying  operation  at  the  W.R.  Grace  and  Company 
vermiculite  mine.  The  Grantee  shall  research  and  document 
basic  information  including,  but  not  limited  to  a site 
specific  data  base  of  wood  resources,  recovery  and 
combustion  technology  data,  environmental  and  economic 
constraints,  instructional  barriers  and  interfaces,  and  the 
development  of  specific  guidelines  for  facility  sizing  for 
the  proposed  bioenergy  supply  and  conversion  facilities. 
The  Grantee  shall  develop  the  conceptual  and  preliminary 
engineering  designs  and  cost  estimates  for  all  reguired 
bioenergy  facilities  and  compare  the  economics  and  risks  to 
the  present  oil  facility  and  to  a coal  option.  The  Grantee 
shall  document  proven  fuel  supply  systems,  fuel  supply 
contracts,  permits  and  licenses,  financial,  environmental, 
siting  and  management  reguirements . The  Grantee  shall  seek 
to  demonstrate  that  the  proposed  energy  fuel  is  a reliable, 
cost-effective  substitute  for  coal  and  oil  at  the  W.R. 
Grace  mine.  More  specifically,  the  Grantee  shall  perform 
the  following  tasks  that  have  been  organized  into  a 
sequence  of  project  milestones.  The  milestones  have  been 
organized  to  provide  the  most  important  information  as 
early  as  possible  so  that  the  study  can  be  terminated  if 
the  project  does  not  appear  feasible. 
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210:  Prepare  comparative  ecomonic  and  risk  analyses  for  the 

energy  options.  Compare  each  energy  option  to  the 
current  oil  base  case.  Use  risk  items  deferred  in  Task 
#113. 

Product:  Revise  and  update  comparative  risk  analyses. 


A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Task  Description 

3.  Energy  Option  System  Descriptions 

4.  Define  Economic  Data  for  Each  Energy  Option 

5.  Define  Risk  Analysis  Procedure 

6.  Define  Base  Line  Oil  Case 

7.  Define  Variable  Factors  and  Assumptions 

8.  Prepare  Economic  and  Risk  Analysis  for  Each  Energy 
Option 

9.  Prepare  Comparative  Risk  Analysis 

10.  Develop  Conclusions  and  Recommendations 
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Task  210:  Economic/Risk  Analysis 


1 .  Introduction 

This  economic  analysis  is  the  culmination  of  the  milestone 
activities . 


2 .  Purpose  and  Task  Description 

Prepare  comparative  economic  and  risk  analyses  for  the  energy 
options  under  final  consideration.  Compare  each  energy 
option  to  the  current  oil  base  case  by  updating  and  revising 
the  preliminary  economic  analysis  prepared  in  task  113, 
Milestone  No.  1. 


3 .  Energy  Options  under  Final  Consideration 

Base  Case  - Current  oil  and  electric  power  purchases 
from  traditional  suppliers 

The  investigation  results  have  evolved  to  the  two  following 
energy  options:  (1)  Wood  Primary  Fuel  with  coal  as  back-up 

and  (2)  coal  as  the  primary  fuel  with  wood  as  the  back-up. 
In  both  cases,  the  existing  oil/propane  systems  will  be  used 
for  emergency  use  as  may  be  needed  to  cover  short-term  fuel 
interruptions.  This  strategy  provides  alternative  fuels, 
wood  and  coal,  at  a lower  cost  than  oil.  The  purchasing 
strategy  is  to  establish  a market  for  waste  materials  rather 
than  developing  a fuel  supply  system  in  competition  with  oil. 

For  each  of  the  two  preceding  energy  options,  two  separate 
energy  replacement  areas  in  the  mine  were  being  considered: 
(1)  Replacing  oil  with  wood  or  coal  to  produce  hot  gas  for 
the  vermiculite  dryer,  and  (2)  constructing  a cogeneration 
facility  to  provide  hot  gas  for  the  dryer  and  electricity  for 
the  mine.  The  investigation  data  developed  during  Milestone 
No.  4 and  conclusion  of  the  staff  is  that  only  the  dryer 
system  is  the  most  practical  option  to  consider  at  this  time.. 
The  combination  of  the  purchase  price  of  electric  power  from 
the  local  utility,  the  high  capital  cost  for  the  cogeneration 
facility  and  the  current  soft  market  for  vermiculite  would 
not  develop  strong  enough  economic  incentives  for 
cogeneration.  Since  the  dryer  option  was  not  as  risky  and 
the  alternative  fuel  concept  would  be  more  acceptable  because 
of  its  lower  capital  cost  and  ease  of  implementation,  the 
concluding  phase  of  the  study  concentrated  on  the  dryer 
option  only. 

C 
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4 .  System  Descriptions  for  Energy  Options 


Oil  System  - Refer  to  task  110,  paragraph  3.0 
Wood  System  - Refer  to  task  202 
Coal  System  - Refer  to  task  202 


5 .  Economic  Assumptions 

Oil  Data  - Refer  to  task  113,  paragraph  4 
Wood  Data  - Refer  to  task  202 

Refer  to  task  203 

Refer  to  task  204 

Refer  to  task  206 

Coal  Data  - Refer  to  task  202 

Refer  to  task  203 

Refer  to  task  204 

Refer  to  task  206 


6 .  Risk  Analysis 

From  the  risks  as  presented  in  Task  113  paragraph  5.0,  the 
following  major  risk  areas  were  considered  to  be  significant 
to  the  decision  making  process  for  the  final  recommendations: 


Oil  Wood  Coal 

Resource  Base 

Domestic  & Foreign  Local  renewable  Foreign 

resources 


In  all  cases,  the  existing  Canadian  coal  and  local  wood 
supplies  are  considered  more  than  adequate  to  provide  an 
inexhaustible  energy  supply  base  for  the  mining  operation  for 
decades  to  come. 


Foreign  Influence 

Only  wood  supply  has  no  foreign  influence  on  the  resource 
base . 


Technology 

Existing  technology  with  proven  operating  histories  is 
available  for  each  option. 

Labor 


The  primary  local  industry  is  the  forest  products  industry. 
During  the  last  decade,  the  forest  products  industry  has 
experienced  fluctuating  market  conditions  resulting  in 
unstable  employment  for  local  labor.  This  has  created  a very 
favorable  environment  to  create  a new  industry  to  complement 
the  historical  forest  products  industry.  The  creation  of  an 
energy  market  utilizing  excess  labor  during  downturns  in  the 
traditional  forest  products  market  is  very  desirable.  This 
is  the  characteristic  of  the  waste  wood  market.  Therefore, 
as  long  as  there  is  a major  forest  products  industry  in  the 
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Libby  area,  a labor  force  to  harvest  fuels  will  always  be 
available  when  sawmills  have  reduced  production. 

Transportation 

As  truck  transportation  is  the  delivery  system  for  each 
energy  source,  transportation  would  impact  each  energy  source 
the  same.  Therefore,  no  significant  transportation  advantage 
is  seen  for  any  of  the  options. 


Price  Stability 

In  the -current  short-term  energy  market,  oil  is  enjoying  a 
stable  pricing  structure.  This  has  tempered  the  immediate 
need  to  find  a substitute  for  oil.  The  recent  downturn  in 
the  forest  products  industry  has  created  an  apparent 
uncertainty  for  wood  as  a steady  fuel  supply.  This  condition 
actually  creates  a ceiling  price  for  wood.  In  reality, 
during  periods  of  sawmill  wood  shortages,  the  lower  sawmill 
operations  create  a high  unemployment  rate.  This  labor  force 
is  available  to  recover  forest  residues.  The  maximum  cost 
for  forest  residues  is  presented  in  Task  106.  As  forest 
residue  is  a manufactured  speciality  product,  its  cost  will 
be  higher  than  sawmill  waste  wood,  which  is  a by-product. 
This  whole  economic  system  for  wood  fuel  exists  in  the  100- 
mile  vicinity  of  Libby,  Montana.  Within  the  cost  ranges 
developed  for  wood,  a very  long-term  stable  pricing  structure 
is  foreseen. 

Coal  can  be  used  to  introduce  another  layer  of  competitive 
fuel  to  increase  price  stability.  The  study  results  show 
that  Canadian  coal  can  be  secured  at  about  the  same  cost  as 
waste  wood.  However,  without  pricing  competition  from  waste 
wood  the  long-term  pricing  for  coal  would  be  expected  to 
increase  to  approach  the  price  of  oil.  Therefore,  it  is 
necessary  to  have  the  capability  to  use  both  coal  and  wood  to 
create  a stable  long-term  pricing  structure  at  a significant 
cost  savings  over  oil. 


Environmental 

No  barriers  to  the  orderly  development  of  the  wood  and  coal 
energy  systems  were  discovered.  By  complying  with  the 
established  licensing  and  permitting  processes,  it  will  take 
approximately  3 to  6 months  to  secure  all  permits  to 
construct  and  operate  the  proposed  facility.  The  only 
unknown  is  the  potential  requirement  to  install  and  operate 
stack  gas  desulfurization  equipment  when  coal  is  used.  The 
very  low  sulfur  content  of  the  Canadian  coal  (0.3%)  makes 
this  requirement  marginal.  For  the  dryer-only  facility,  it 
is  unlikely  that  desulfurization  equipment  would  be  required 
because  of  the  small  annual  quantities  of  coal  consumed.  The 
cogeneration  installation  will  be  marginal  due  to  the  lower 
sulfur  content  of  the  Canadian  coal. 
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Capital 


The  major  risk  to  any  new  capital  expenditure  would  appear  to 
be  the  stability  of  the  demand  for  the  mine  product 
vermiculite.  If  the  five  year  market  forecast  looks  stable, 
then  the  capital  risk  would  be  acceptable.  The  financial 
analysis,  assuming  current  mine  production  levels,  indicates 
that  the  savings  in  fuel  costs  would  pay  for  the  installation 
in  less  than  two  years  without  tax  incentives. 

Operations 

The  plant  operating  staff  will  easily  become  familiar  with 
the  use  of  the  new  fuels  and  burning  equipment.  No 

additional  mine  operating  staff  are  foreseen.  Training  will 
be  required  for  staff  directly  involved  with  the  operation  of 
the  fuel  burning  equipment. 


Maintenance 

The  maintenance  program  for  the  mine  will  have  to  include 
maintenance  on  the  fuel  handling  conveyors,  feeders  and 
storage  equipment.  This  additional  maintenance  will  not  make 
a significant  impact  on  the  existing  mine  maintenance  work 
load . 


6 . Comparative  Economic  Analysis 

This  comparative  analysis  represents  the  results  of  the 
study.  The  alternative  energy  supply  systems  have  been 
narrowed  to  the  following  configurations  for  the  dryer 
operation  only: 

(1)  Base  Case:  Existing  oil  fueled  system 

(2)  Wood  Primary  Fuel/Coal  secondary  fuel 

( 3 ) Coal  Primary  Fuel/Wood  secondary  fuel 

In  order  to  develop  wood  in  its  most  competitive  position,  it 
will  be  assumed  that  all  wood  fuel  would  be  delivered  fully 
prepared  for  use  at  the  mine.  This  means  that  the  mill  waste 
wood  would  have  to  be  hogged  at  the  sawmill  before  loading 
into  trailers  for  transport  to  the  mine  storage  system. 

The  following  summarizes  the  economic  data  developed  through 
out  this  report.  This  data  is  broken  down  into  its  component 
parts  so  a long  range  economic  forecast  could  be  made.  The 
long  range  economic  forecast  was  included  in  the  15-year 
financial  analysis  prepared  in  Task  206.  The 
conclusions  are  shown  below. 

Because  the  economic  cost  structures  of  waste  wood  and  coal 
are  similar,  the  price  of  waste  wood  delivered  has  to  be 
$9.50  per  ton  to  meet  the  price  of  coal.  Negotiations 
between  W.R.  Grace  and  Rayson  Brothers  would  determine  the 
price  of  wood  fuel.  In  addition,  wood  has  certain  tax 
advantages  when  a third  party  gasification  system  is 
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utilized.  These  tax  advantages  would  be  shared, 
price  of  wood  would  be  reflected  in  the  price 
delivered  gas. 


Oil  Wood 

Primary  Primary 

Fuel  Fuel 

Fuel  Quantity 

Required  552,930  gal.  12,000  tons 


Heat  Content  120,000  Btu/gal  4,500  Btu/lb 
Comodity  Price 


(FOB  Mine)  $0. 664/gal 

Cost  per 

Million  BTU  $5.53 

Annual  Fuel 
Cost* 

(FOB  Mine)  $367,080 


$9. 50/ton  (206) 
$1,056 

$114,000 


C 


and  the 
of  the 

Coal 

Primary 

Fuel 

5300  tons 
8000  Btu/ton 

$15 . 46/ton 

$ 0.966 

$87,238 
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Energy  Conversion 
Facilities 


Oil 


Wood 


Coal 


Capital 

Base 

$700,000 

$700,000 

Annual  Capital 
Recovery  10  yrs 
@20% 

Base 

167,000 

167,000 

Annual  Maintenance 

1%  + Capital  Base 

7,000 

7,000 

Annual  Operating 
50  hp  § $.05 
3600  hr 

Base 

5,364 

5,364 

*Annual  Subtotal 

( Base ) 

(179,364) 

(179,364) 

TOTAL  ANNUAL 
FUEL  COST 

$367,000 

$387,974 

$355,912 

Equivalant 
Oil  Price 

$0 . 664/gal 

$0 . 702/gal 

$0 . 644/gal 

Potential 
Tax  Incentives 

None 

Yes 

Refer  to 
Task  206. 
i§  $0.6  8 /MBTU 
$26 , 000/yr . 

None 

Task  No.  211  - Deleted  From  Scope  of  Work 


212:  Phase  II  Management  Review  - Major  Milestone:  Prepare 

results  and  conclusions  to  date.  Review  with  key- 
project  participants  and  prepare  a formal  presentation 
to  the  W.R.  Grace  & Co.  management.  The  objective  is: 
(1)  to  demonstrate  beyond  any  reasonable  doubt  that  the 
proposed  bioenergy  fuel  is  a cost-effective,  reliable 
substitute  for  coal  and  oil,  and  (2)  to  secure  approval 
of  W.R.  Grace  & Co.  and  other  parties  identified  to 
complete  the  final  phase  (Phase  III). 

Product : Phase  II  project  development  report. 

Approvals  of  key  participants  to  complete  Phase  III. 


A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Task  Description 

3.  Executive  Summary 

4.  Results  and  Conclusions 

5.  Task  201  thru  210  Summaries 

6.  Phase  III  Development  Plan 


B:  Prepare  Formal  Presentations 

1.  Conduct  Key  Project  Participants  Review 

2.  Prepare  Formal  Presentation  For  W.R.  Grace 
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Phase  II  Management  Review 


212.1  Introduction 

During  the  last  decade,  the  basic  cost  of  energy  to  produce 
vermiculite  from  the  W.  R.  Grace  & Co.  mine  in  Libby,  Montana 
has  increased  faster  than  other  elements  of  the  product 
production  costs.  This  study  looks  at  waste  wood  and  coal  as 
an  alternative  to  the  mine's  existing  oil  and  electrical 
energy  suppliers.  Waste  wood  was  selected  because  it  is 
available  as  a by-product  of  the  long-time,  well-established 
local  forest  products  industry  in  Western  Montana,  Northern 
Idaho  and  near-by  Canadian  sawmill  operations.  In  the  last 
decade,  two  major  metallarglcal  coal  mines  were  opened  in 
Canada  110  miles  north  of  Libby.  Waste  coal  from  these 
operations  is  available  in  huge  quantities,  is  a logical 
alternative  to  oil  and  would  be  competition  for  waste  wood  as 
an  energy  source. 

The  objective  of  this  study  is  to  develop  the  foundation  and 
back-up  information  to  enable  Rayson  Brothers  Logging  Company 
to  enter  into  a long-term  energy  supply  contract  with  W.R. 
Grace  & Co. 

To  fund  this  preparatory  effort,  Rayson  Brothers  Logging 
Company  secured  a matching  funds  grant  from  the  State  of 
Montana  and  Bonneville  Power  Administration.  This  work  began 
in  May  of  1984  and  was  completed  in  May  of  1985. 


212.2  Task  Description:  Phase  II  Management  Review 

Prepare  results  and  conclusions.  Review  with  key  project 
participants  and  prepare  a formal  presentation  to  the  W.R. 
Grace  & Co.  management.  The  objective  is  to  demonstrate 
beyond  any  doubt  that  the  proposed  bioenergy  fuel  is  a 
cost-effective  reliable  substitute  for  coal  and  oil. 


212.3  Executive  Summary 

Wood  and  coal  energy  are  the  clear  choice  over  existing  oil 
energy  for  the  vermiculite  drying  operation.  However,  it  is 
still  cheaper  to  purchase  electricity  from  the  local  utility 
than  generating  electricity  using  either  wood  or  coal  fuels. 
All  the  investigations  demonstrated  that  the  W.R.  Grace  Mine 
energy  requirements  were  a small  percentage  of  the  total 
reserves  available  for  both  wood  and  coal.  In  both  cases, 
the  energy  reserves  exceeded  100  years.  Both  coal  and  wood 
can  be  delivered  at  the  same  cost.  Wood  has  the  advantage  of 
being  entirely  locally  produced  with  no  foreign  influences  on 
its  availability.  Coal,  however,  would  require  that  a 
competitive  alternative  fuel  be  available;  otherwise,  the 
long  term  price  of  coal  would  approach  the  next  alternative 
energy  price,  oil.  Thus  a wood  fuel  supply  system  is 
necessary  to  assume  the  long-term  economic  benefits.  No 
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environmental  barriers  were  discovered  that  would  preclude 
the  orderly  development  of  the  project.  Coal  has  the 
potential  liability  of  requiring  desulfurization  equipment, 
and  this  cannot  be  determined  until  the  actual  project  permit 
application  has  been  turned  in  to  the  State.  Blending  coal 
and  wood  has  proven  beneficial  to  the  combustion  of  both  coal 
and  wood  fuels.  This  is  an  important  operating  benefit  to 
using  both  fuels  as  an  alternative  to  the  other  in  event  of 
any  fuel  shortages.  Short-term  shortages  or  interruptions 
should  be  met  with  existing  oil  and  propane  capabilities. 
From  an  operating  viewpoint,  wood  and  coal  fuels  present  no 
operational  problems.  Existing  technology  exists  to  burn 
oil,  coal  and  wood  fuels  in  any  combination. 

The  utilization  of  wood  fuel  requires  the  use  of  a gasifier 
(again  will  established  technology)  produced  by  a third  party 
(Rayson  Brothers  Logging  Company)  to  secure  tax  credits.  The 
tax  credits  enable  lower  cost  financing  along  with  Industrial 
Development  Bonds  for  the  debt  portion  of  the  project  capital 
structure.  The  tax  law  requires  that  the  gas  producing 
entity  be  independent  of  the  user  to  qualify  for  tax  credits. 
Rayson  Brothers  would  enter  into  a 15  year  energy  supply 
contract  with  W.  R.  Grace  & Co.  to  supply  low  BTU  gas.  The 
preceding  business  structure  allows  waste  wood  to  be 
competitive  with  coal. 

Rayson  Brothers  Logging  Company  proposes  to  install  a 
gasifier  adjacent  to  the  vermiculite  dryer.  Rayson  Brothers 
will  be  responsible  for  the  wood  fuel  supply  and  would  use 
coal  as  an  alternative  fuel  for  long-term  fuel  shortages.  Low 
BTU  gas  would  be  sold  on  a long-term  contract  to  W.R.  Grace  & 
Company  at  a price  to  cover  Rayson  Brothers  costs  and  a 
reasonable  profit.  This  price  would  be  negotiated  and  would 
be  tailored  to  provide  for  project  financing  and  the 
inclusion  of  tax  incentives.  Rayson  Brothers  would  like  to 
initiate  contract  negotiations  as  soon  as  possible  to  provide 
for  operation  in  the  next  12  months. 

212.4  Results  and  Conclusions:  Dryer  Only 


Wood 


Coal 


Fuel  Requirements 


12,000  tons/year 


5,300  tons/year 


Fuel  Reserves  Available 


313,000  tons/year  500,000  tons/year 


produced  in  area 


produced  at  mines 


Fuel  Cost  (FOB  Libby) 
cost  per  million  Btu 
(oil  cost-$587 , 000 
@ $ 5 . 53 /MMBTU ) 


$114,000 


$9 . 50/ton 
$1,056 


$15 . 46/ton 
$ 0.966 
$81,938 
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Wood 


Coal 


Technology 


Environmental 


Financing 


Fluidized  Bed 
Gasifier 


Fluidized  Bed 
Gasifier 


(Existing  technology) 


Meets  all 
requirements 


Rayson  Brothers 
or 

Third  Party 


Meets  all 
requirements 
( Potential 
addition  of 
sulfur  collection 
equipment ) 

W.R.  Grace  & Co. 
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Amount  of  Grant:  $ 116,000 

5.  Project  Scope: 

The  Grantee  shall  investr.gate , design  and  document  the 
feasibility  of  using  forest  residue  in  the  vicinity  of 
Libby,  Montana  to  replace  oil  and  coal  as  a long-term, 
cost-effective,  dependable  energy  supply  for  the 
vermiculite  drying  operation  at  the  W.R.  Grace  and  Company 
vermiculite  mine.  The  Grantee  shall  research  and  document 
basic  information  including,  but  not  limited  to  a site 
specific  data  base  of  wood  resources,  recovery  and 
combustion  technology  data,  environmental  and  economic 
constraints,  instructional  barriers  and  interfaces,  and  the 
development  of  specific  guidelines  for  facility  sizing  for 
the  proposed  bioenergy  supply  and  conversion  facilities. 
The  Grantee  shall  develop  the  conceptual  and  preliminary 
engineering  designs  and  cost  estimates  for  ail  required 
bioenergy  facilities  and  compare  the  economics  and  risks  to 
the  present  oil  facility  and  to  a coal  option.  The  Grantee 
shall  document  proven  fuel  supply  systems,  fuel  supply 
contracts,  permits  and  licenses,  financial,  environmental, 
siting  and  management  requirements.  The  Grantee  shall  seek 
to  demonstrate  that  the  proposed  energy  fuel  is  a reliable, 
cost-effective  substitute  for  coal  and  oil  at  the  W.R. 
Grace  mine.  More  specifically  the  grantee  shall  perform 
the  following  tasks  that  have  been  organized  into  a 
sequence  of  project  milestones.  The  milestones  have  been 
organized  to  provide  the  most  important  information  as 
early  as  possible  so  that  the  study  can  be  terminated  if 
the  project  does  not  appear  feasible. 
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APPENDIX  A:  MILESTONE  NO.  1 AND  NO.  2 REPORT  (TASKS  100  TO  114) 


INTRODUCTION 

jvjiigstons  No.  1 and  No.  2 were  dividsd  into  fifteen  sspstaus 
tasks  to  provide  work  packages  based  on  the  required  manpower 
requirements.  Each  task  was  documented  in  an  individual  report. 
These  individual  reports  were  then  used  to  develop  the  project 
conclusions  and  recommendations.  Additionally,  these  individual 
tasks  were  used  to  manage  the  conduct  and  progress  of  the  work. 
The  following  is  a listing  of  the  individual  tasks  for  the 
Milestone  No.  1 and  No.  2 report: 

100  Forest  Residue  Resources 

101  15-Year  Plan 

102  Residue  Rights 

103  Residue  Recovery  System 

104  Mine  Energy  Requirements 

105  Conceptual  Facility  Design 

106  Bioenergy  Economics 

107  Coal  System 

108  Coal  Facilities 

109  Coal  Economics 

110  Oil  Economics 

111  Environmental  Assessment 

112  Institutional  Interface 

113  Comparative  Economics 

114  Management  Review 
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TASK  100:  FOREST  RESIDUE  RESOURCES 


1 .  INTRODUCTION 


The  W.R.  Grace  & Company  vermiculite  mine  near  Libby,  Montana  is 
located  in  the  center  of  the  100  mile  by  75  mile  Kootenai 
National  Forest.  Eighty  percent  of  the  timber  stands  are  public 
owned  and  20  percent  are  private  timber  stands.  The  objective 
of  the  Libby  Bioenergy  Project  is  to  utilize  forest  residues 
that  are  not  used  for  commercial  purposes.  The  U.S.  Forest 
Service  agreed  to  assist  in  developing  data  to  determine  the 
potential  unused  bioenergy  resources  recoverable  from  the 
Kootenai  National  Forest.  A consulting  forester,  Charles 
Keegan,  was  contracted  by  Rayson  Brothers  Logging  Company  to 
prepare,  evaluate  and  document  recoverable  forest  residues  by 
working  with  the  Forest  Service  staff. 


2.  PURPOSE  AND  TASK  DESCRIPTION 

The  objective  of  Task  100  is  to  establish  the  general  magnitude 
of  the  forest  residue  resource  in  the  supply  area  surrounding 
the  W.R.  Grace  & Company  plant  in  Lincoln  County,  Montana.  The 
supply  area  examined  includes  the  Kootenai  National  Forests  and 
intermingled  private  and  other  public  ownerships.  The  Kootenai 
National  Forest,  which  supplies  in  excess  of  two-thirds  of  the 
timber  cut  in  the  supply  regions  will  be  considered  the  primary 
source  of  forest  residue. 

Forest-  residue  will  be  dealt  with  in  the  following  categories: 

1.  Logging  residue  which  is  dead  and  cull  green  material 
including  tops,  limbs  and  submerchantable  stems  that  will 
become  available  on  sites  scheduled  for  logging  and  can  be 
harvested  in  conjuction  with  conventional  sawtimber 

harvesing  operations; 

?.  Submerchantable  material  cut  in  timber  stand  improvement 
practices  such  as  thinnings  or  stand  conversion  operations; 
and 

3.  All  other  forest  residue  which  will  include  residual 
material  from  past  years'  logging  operations  and  dead  and 
cull  green  material  on  sites  not  scheduled  for  sawtimber 
harvesting  operations  or  other  land  management  treatments. 

The  major  emphasis  will  be  on  logging  residue  and  residue  from 
stand  conversion  operations. 

The  volumes  developed  in  Task  100  are  gross  volume  estimates. 
That  is,  they  will  reflect  volumes  available  annually  for  the 
next  15  years  before  cost  of  removal  and  delivery  are 
considered.  Proportions  of  this  material  available  at  a cost 
which  might  make  it  economically  recoverable  will  be  dealt 
within  subsequent  tasks. 
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3 . TASK  100  PRODUCTS 


The  estimated  volumes  of  forest  residue  potentially  available 
annually  for  the  next  15  years  by  ranger  district  are  indicated 
in  Table  100-1.  The  area  is  also  displayed  on  the  attached  map. 
The  annual  available  volumes,  1.8  million  green  tons,  would 
certainly  be  more  than  sufficient  to  supply  the  estimated  25  to 
100  thousand  green  tons  per  year  required  by  W.R.  Grace  & Co.  if 
it  were  available  at  a reasonable  cost. 


TABLE  100-1 

GENERAL  ASSESSMENT 
ESTIMATED  SUPPLY 
FOREST  RESIDUE 
LIBBY,  MONTANA  AREA 
VOLUMES  AVAILABLE  ANNUALLY 
THOUSAND  GREEN  TONS 
1985-1990 


Kootenai  National  Forest 
By  Ranger  District 

Logging 

Residue 

Stand 

Conversion 

Residue 

Total 

Rexford  (D-l) 

138 

19 

157 

Yaak  (D-2) 

216 

58 

274 

For tine  (D-3) 

138 

2 

140 

Troy  ( D-4 ) 

94 

1 

95 

Libby  (D-5) 

119 

49 

178 

Fisher  (D-6) 

215 

8 

223 

Cabinet  (D-7) 

135 

36 

171 

TOTAL  N.F. 

1,055 

183 

1,238 

Other  Ownerships 

539 

61 

600 

Total  All  Ownerships 

1,594 

244 

1,838 

(1)  The  other  componenets  of  forest  residue  would  significantly 
increase  this  total.  The  other  components  are  not  readily 
available  in  large  volumes  and/or  would  be  much  more 
expensive  to  recover.  Therefore,  they  have  not  been 
included. 
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4.  DEVELOPMENT  OF  THE  VOLUME  ESTIMATES 

Logging  residue  estimates  in  Table  100-1  include  all  wood  fiber 
material  left  on  logging  sites  annually  in  Lincoln  County,  This 
is  defined  as: 


1. 


2. 


3. 


Cull  logs  and  the  bole  portions  of 
Submerchantable  stems;  and 
Crowns  and  tops  of  trees. 


cull  trees; 


Components  1 and  2 were  developed  from  a recent  inventory  of 
logged-over  lands  conducted  by  the  Bureau  of  Business  and 
Economic  Research,  University  of  Montana,  Missoula,  Montana. 
Component  3 was  developed  from  National  Forest  inventory  data. 
These  volumes  of  residue  available  in  the  Libby,  Montana  area 
are  discussed  further  in  "Forest  Residue  Available  in  the  Libby, 
Montana  Area",  available  through  the  Bureau  of  Business  and 
Economic  Research,  University  of  Montana,  Missoula,  Montana. 

Estimates  of  stand  conversion  residue  volumes  were  developed 
from  acres  in  need  of  conversion  obtained  from  the  Kootenai 
National  Forest  and  an  inventory  of  state  and  private 
timberlands  in  the  area  conducted  by  the  Montana  Division  of 
Forestry  and  the  U.S.  Forest  Service.  Based  on  Forest  Service 
estimates,  forty  green  tons  per  acre  should  , be  available  on 
these  sites.  It  was  assumed  the  area  would  be  converted  over  a 
15  year  period.  Total  acres  in  need  of  treatment  were, 
therefore,  multiplied  by  forty  green  tons  to  yield  estimates  of 
total  volumes  available  and  then  divided  by  15  to  estimate 
volumes  available  annually. 
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STAND  CONVERSION 


(M  GREEN  TONS  (2.5  GREEN  TONS  PER  BDU } ) 


Kootenai  N.F.  15  Year  Liquidation 

By  Ranger  District  Total  Available  Annual  Available 

D-l  281/15  Years  = 19 


D-2 

866 

58 

D-3 

40 

2 

D-4 

24 

1 

D-5 

878 

59 

D-6 

113 

8 

D-7 

536 

36 

2,738 

183 

ALL  OTHER 

920 

61 

TOTAL 

3,658/15 

— 

244 

Note:  BDU  is  a Bone  Dry  Unit  of  wood  weighing  2,400  pounds  of 

zero  moisture  wood. 
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KNF  STAGNATED  LODGEPOLE  PINE  STANDS 


Kootenai  NF 
By  Ranger 
District 

Acres 

(Req) 

M Green 
Tons 

Acres 
( Unreg) 

Total 

Acres 

D-l 

7,051 

281(2,3) 

1,885 

8,936 

D-2  (1) 

21,640 

866 

3,760 

25,400 

D-3 

995 

40 

40 

1,035 

D-4 

600 

24 

35 

635 

D-5 

21,940 

878 

10,060 

32,000 

D-6 

2,830 

113 

370 

3,200 

D-7 

13,404 

536 

13,204 

26,608 

TOTAL 

68,460 

2,738 

29,354 

Total 

97,814 

(1)  Also  have  approx.  25,000  acres  more  that  might  have  some 

commercial  value.  This  was  not  added  because  the  other 

districts  included  many  of  this  type  of  stands. 

(2)  Assume  40  green  tons  per  acre  - 16  BDUs  per  acre 

(3)  2.5  green  tons  per  BDU 


KOOTENAI  N.F 

Cabinet 

Clearcut 

Lodgepole 

Fisher  River 
Clearcut 
Partial 
Lodgepole 

Fortine 

Clearcut 

Partial 

Lodgepole 

Libby 

Clearcut 

Partial 

Lodgepole 

Rexford 

Clearcut 

Partial 

Lodgepole 

Troy 

Clearcut 

Partial 

Lodgepole 

Yaak 

Clearcut 

Partial 

Lodgepole 


LOGGING  RESIDUE 
W.  R.  GRACE  PROJECT 
PROJECTED  NET  RESIDUE  VOLUMES 
W.  R.  GRACE  SUPPLY  ZONE 
INCLUDES  ALL  LOGGING  RESIDUE  & CROWNS 


Conver- 
sion Conver- 

Har-  Factor  Cunits  sion 
vest  Logging  Logging  Factor  Cunits 
MMBF  Residue  Residue  Crowns  Crowns 


Cunits  Total 
Total  Thousand 
Volume  Green 
Residue  Tons 


28 

30,240 

849 

23,772 

54,012 

135 

26 

1,110 

28,860 

2 

690 

1,380 

50 

43,620 

840 

42,450 

86,070 

215 

11 

1,110 

12,210 

15 

990 

14,850 

24 

690 

16,560 

30 

29,700 

849 

25,470 

55,170 

138 

15 

1,110 

16,650 

9 

990 

8,910 

6 

690 

4,140 

25 

26,250 

849 

21,225 

47,475 

119 

15 

1,110 

16,650 

9 

990 

8,910 

1 

690 

690 

32 

28,200 

849 

27,168 

55,368 

138 

11 

1,110 

12,210 

5 

990 

4,950 

16 

690 

11,040 

20 

20,700 

849 

16,980 

37,680 

94 

10 

1,110 

11,100 

9 

990 

8,910 

1 

690 

690 

50 

44,160 

849 

19,527 

58,347 

146 

18 

1,110 

19,980 

7 

990 

6,930 

25 

690 

17,250 

9 


Har- 

vest 

MMBF 

Conver- 

sion 

Factor 

Logging 

Residue 

Cunits 

Logging 

Residue 

Conver 

sion 

Factor 

Crowns 

Cunits 

Crowns 

Cunits  Total 
Total  Thousands 
Volume  Green 

Residue  Tons 

NON-INDUSTRIAL 
AND  OTHER 
PUBLIC  23 

1,340 

38,820 

849 

19,527 

58,347 

146 

• 

INDUSTRIAL 

<50  miles 
to  Libby 

58 

1,340 

77,720 

849 

49,242 

126,962 

316 

>50  miles 
to  Libby 

14 

1,340 

18,760 

849 

11,886 

11,886 

77 

TOTAL  VOLUME 

330 

_ _ _ 

358,170 

280,170 

638,340 

1,594 
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PROJECTED  TIMBER  HARVEST  CHARACTERISTICS 
W.  R.  GRACE  SUPPLY  ZONE 


• 

Annual 
Timber 
Ha  rvest 
(MMBF) 

- - - Logging  System 

_ __ 

-Cutting 

Clearcut 

Seed 

Tree 

Method- 

Partial 

Volume  By 

Station  - ■ 

Volume 

Tractor 

Volume  Volume 

Ground  Lead  Skyline 

Clearcut 
Seed  Tree 

Partial 

Lodgepole 

Private 

KOOTENAI  N.F. 

235 

Cabinet  R.D. 

28 

9 

1 

18 

26 

2 

26 

— 

2 

— 

Fisher  River  R.D. 

50 

37 

5 

8 

35 

15 

11 

15 

24 

— 

Fortine  R.D. 

30 

26 

2 

2 

21 

9 

15 

9 

6 

— 

Libby  R.D. 

25 

9 

8 

8 

16 

9 

15 

9 

1 

— 

Rexford  R.D. 

32 

24 

7 

1 

27 

5 

11 

5 

16 

— 

Troy  R.D. 

20 

8 

2 

10 

10 

10 

10 

9 

1 

— 

Yaak  R.D. 

50 

3/ 

10 

3 

42 

8 

18 

7 

25 

— 

NON- INDUSTRIAL,  PRIVATE 

6 OTHER  PUBLIC 

23 

19 

2 

2 

N/A 

N/A 

— 

— 

— 

23 

INDUSTRIAL,  PRIVATE 

Less  than  50  miles 

58 

53 

2 

3 

N/A 

N/A 

— 

— 

— 

58 

Greater  than  50  miles 

14 

12 

1 

1 

N/A 

N/A 

14 

TOTAL 

330 

234 

40 

56 

N/A 

N/A 

106 

54 

75 

95 

Source:  Developed  from  U.S.F.S.  timber  harvest  plans 


HARVEST  ESTIMATES  WITHIN  W.  R.  GRACE  SUPPLY  ZONE 


Ownership 

A.  Kootenai  N.F. 

Cabinet  R.D. 

Fisher  River  R.D. 

Fortine  R.D. 

Libby  R.D. 

Rexford  R.D. 

Troy  R.D. 

Yaak  R.D. 

B.  Non-industrial  Provate  and  Other  Public  Lands  23 

C.  Industrial  Private 

Less  than  50  miles  to  Libby 
Greater  than  50  miles  to  Libby 

TOTAL  HARVEST  WITHIN  W.R.  GRACE  SUPPLY  ZONE 


Timber 

Harvest 

% of 

(MMBF) 

Total 

235(1) 

71 

28 

8 

50 

15 

30 

9 

25 

8 

32 

10 

20 

6 

50 

15 

ids  23 

7 

58 

18 

14 

4 

330 

100% 

Note:  Recent  changes  to  the  Kootenai  N.R.  Forest  Plan  indicate 

that  this  total  annual  timber  sell  volume  should  be  in 
the  range  of  215  to  220  MMBF  rather  than  23  5 MliBF . 


CROWN  VOLUME  CALCULATIONS  FOR  STANDING  TREES 
PER  THOUSAND  BOARD  FEET  SCRIBNER  OF  SAWTIMBER  HARVESTED 
STANDING  TREES  (DIAMETER  CLASS) 

ALL  FOREST  TYPES 


Average 

Total  Crown 

Average 

Stems/MBF 

Crown  Volume 

Volume 

Diameter 

Harvested 

Per  Tree 

MBF  (Ft!) 

4 

7.4 

0.8 

5.9 

6 

5.3 

1.6 

8.5 

8 

4.4 

2.8 

12.3 

11 

5.6 

5.3 

29.7 

17 

2.3 

12.4 

28.5 

84.9 

Note:  84.9  ft^ 

of  crowns 

per 

MBF  of  sawtimber 

harvested 

equates 

to  849  units 

per 

million  scribner 

of 

sawtimber 

harvested 

• 

Sources:  Derived  from  Brown  et  al.  Handbook  for  Predicting 

Slash  Weight  of  Western  Conifers,  General  Technical 
Report  USFS  INT-37,  1977  and  James  Faurot  Estimating 

Merchantable  Volume  and  Stem  Residue  in  Four  Timber 
species  USFS  Research  Paper  INF  196,  AT. 
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TASK  101:  STAND  CONVERSION  RESIDUE  AVAILABILITY 


Large  volumes  of  stagnant  lodgepole  pine  stands  exist  in  the 
■supply  area.  Based  on  U.S.  Forest  Service  data,  over  75,000 
acres  of  lodgepole  pine  stands  in  need  of  conversion  exist  in 
the  Kootenai  National  Forest  (Table  101A) . At  present, 
virtually  no  market  exists  for  this  material,  and  much  of  it 
would  be  available  to  users  free,  or  at  a nominal  stumpage  fee. 

The  material  is  small ‘in  size,  generally  under  6 inches  in 
diameter  at  breast  height  ( DBH ) and  can.  be  harvested 
economically  generally  using  only  small  mechanical  felling  and 
bunching  equipment.  This  equipment  can  generally  operate 
efficiently  on  slopes  under  20  percent.  Further,  some  of  these 
acres  are  not  and  will  not  be  roaded  in  the  next  two  decades  and 
some  portions  will  not  be  converted  because  their  existence 
protects  other  resource  values.  Kootenai  National  Forest 
personnel  have  identified  the  number  of  acres  of  stagnated 
stands  by  ranger  district,  roaded,  on  slopes  under  twenty 
percent,  and  otherwise  available  for  treatment  (Table  101-A-l). 

These  constraints  considerably  reduce  the  acreage  and  total 
volumes  available.  As  indicated  in  Table  101-A-l,  only  an 
estimated  1,749  national  forest  acres  and  583. acres  from  other 
ownerships  are  available  from  roaded  sites  with  slopes  under 
twenty  percent.  Conversion  of  these  stands  would  yield  an 
estimated  93,000  green  tons  total.  This  would  supply  a_  user 
with  approximately  6,000  greer.  tons  per  year  given  a 15-year 
liquidation  period  (Table  101-A-2). 

Inclusion  of  material  on  slopes  up  to  40  percent  would  more  than 
triple  the  acreages  and  volumes  available  to  an  estimated  300 
thousand  green  tons.  However,  mechanical  fellers  and  bunchers 
capable  of  operating  on  slopes  up  to  40  percent  are  expensive. 
Timber  with  an  average  DBH  less  than  6 inches  is  very  costly  to 
harvest  with  these  larger  machines.  Eecause  of  the  different 
equipment  necessary  to  operate  on  steeper  slopes,  separate  cost 
estimates  should  be  made  for  material  from  slopes  over  and  under 
20  percent. 


OTHER  COMPONENETS  OF  FOREST  RESIDUE 

The  discussion  of  other  components  of  forest  residue  in  this 
report  has  been  developed  from  "Forest  Residue  Recovery: 
Available  Volumes  and  Cost",  C.  E.  Keegan,  T.  J.  Jackson,  Bureau 
of  Business  and  Economic  Research,  University  of  Montana, 
Missoula,  Montana,  1984. 


Logging  Residue  Availability  and  Cost 

Logging  residue  availability  in  the  Libby,  Montana  area  was 
evaluated  based  on  four  recovery  systems.  These  were:  (1) 
relogging  recently  logged  areas,  (2)  log-length  residue  recovery 
at  the  time  of  sawtimber  harvest  to  recover  in  log-length,  large 
cull  trees  and  cull  portions  of  sawtimber  trees,  (3)  processing 


13 


whole-  trees  at  che  logging  site  to  recover  tops  and  crowns  of 
sawtimber  trees  and  submerchantable  stems,  and  (4)  hauling  whole 
trees  (sawtimber  and  submerchantable  stems)  to  the  mill  site  at 
which  the  sawtimber  is  to  be  processed. 
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.arvest  Type, 
Slope-Access 


SUMMARY  OF  STAGNATED  LODGEPOLE  ACRES 
BY  DISTRICT , ACCESS  A.ND  SLOPE  CLASS 

------  DISTRICTS  ------ 

“ ' " Fisher 

Rexford  Yaak  Fortine  Troy  Libby  River  Cabinet  Total 


Requlated 

Roaded,  0-20%  (1-A) 

0 

503 

Roaded,  21-40%  (1-B) 

357 

1,337 

Roaded,  41-55%  (1-C) 

1,981 

3,434 

Roaded,  55%  + (1-D) 

640 

2,634 

Unregulated 

Roaded,  0-20%  (2-A) 

0 

36 

Roaded,  21-40%  (2-B) 

0 

0 

Roaded,  41-55%  ( 2 — C ) 

0 

0 

Roaded,  55%  + (2-D) 

0 

160 

Requlated 

Unroaded,  0-20%  (3 -A) 

0 

366 

Unroaded,  0-20%  ( 3 — B ) 

1,507 

2,933 

Unroaded,  0-20%  ( 3 — C ) 

1,881 

3,224 

Unroaded,  0-20%  (3-D) 

750 

6,953 

Jnrequlated 

Unroaded,  0-20%  (4-A) 

0 

0 

Unroaded,  0-20%  (4-B) 

0 

0 

Unroaded,  0-20%  (4-C) 

0 

0 

Unroaded,  0-20%  (4-D) 

74 

0 

TOTAL  7 , 190  21 ,580 


79 

0 

1,120 

0 

0 

1,693 

248 

90 

1,093 

244 

311 

3,680 

280 

0 

2,445 

246 

1,515 

9,901 

19 

500 

7,126 

509 

3,168 

14,596 

0 

0 

0 

0 

20 

56 

0 

0 

0 

0 

141 

141 

0 

0 

600 

0 

60 

660 

0 

0 

725 

0 

1,500 

2,385 

60 

0 

402 

118 

70 

1,016 

294 

0 

796 

396 

190 

6,116 

174 

0 

1,302 

266 

1,524 

8,371 

103 

0 

8,221  1,023 

6,042 

23,092 

0 

0 

0 

0 

0 

0 

0 

0 

30 

0 

0 

30 

0 

0 

280 

188 

289 

757 

0 

0 

640 

0 

1,339 

2,553 

L , 248 

590 

24,780 

2,990 

16,669 

75,047 

c 
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TABLE  101-A-l 


SUMMARY  VOLUMES  STAND  CONVERSION  RESIDUE 
LIBBY,  MONTANA  AREA 

KOOTENAI  NATIONAL  FOREST  AND  OTHER  OWNERSHIPS 
FOR  SITES  WITH  SLOPE  UNDER  20  PERCENT  ON  ROADED  SITES 

THOUSAND  GREEN  TONS 


Total 


Ranqer  District 

Acres 

Volume/Acre 

Available 

Volume 

Rexford 

_ — 

40 

„ _ 

Yaak 

539 

40 

21,560 

Fortine 

70 

40 

2,800 

Troy 

-- 

40 

— 

Libby 

1,120 

40 

44,800 

Fisher  River 

— 

40 

— 

Cabinet 

20 

40 

800 

Total  Kootenai 

1,749 

40 

69,960 

Other  Ownerships 

583 

40 

23,320 

TOTAL 

2,332 

93,280 

Note:  The  data  on  stand  conversion  residue  in  the  Kootenai 
National  Forest  were  developed  by  Jerrold  Park  and  Kenneth 
Briggeman,  timber  staff,  Kootenai  National  Forest.  The 
information  on  acres  available  from  other  ownerships  was 
estimated  from  an  inventory  of  state  and  private  lands  conducted 
by  the  Montana  Division  of  Forestry  and  the  U.S.  Forest  Service. 


TABLE  101- A- 2 


SUMMARY  VOLUMES,  STAND  CONVERSION  RESIDUE 
LIBBY,  MONTANA  AREA 

KOOTENAI  NATIONAL  FOREST  AND  OTHER  OWNERSHIPS 
AVAILABLE  ANNUALLY  ON  ROADED  SITES,  SLOPE  UNDER  20  PERCENT 

THOUSAND  GREEN  TONS 
1985-1999 


Ranqer  District 

Acres 

Volume/ 

Acre 

Liqui- 

dation 

Period 

Total 

Annual 

Available 

Volume 

Rexford 

40 

15  years 

— mm,  mm 

Yaak 

539 

40 

15  years 

1,437 

Fortine 

70 

40 

15  years 

187 

Troy 

-- 

40 

15  years 

— 

Libby 

1,120 

40 

15  years 

2,937 

Fisher  River 

— 

40 

15  years 

— 

Cabinet 

20 

40 

15  years 

53 

Total 

Kootenai 

1,749 

40 

15  years 

4,664 

Other 

Ownerships 

583 

40 

15  years 

1,555 

TOTAL 


2,332 


6,219 


Note:  The  data  on  stand  conversion  residue  in  the  Kootenai 
National  Forest  were  developed  by  Jerrold  Park  and  Kenneth 
Briggemsn,  timber  staff,  Kootenai  National  Forest.  The 
information  on  acres  available  from  other  ownerships  was 
estimated  from  an  inventory  of  state  and  private  lauds  conducted 
by  the  Montana  Division  of  Forestry  and  the  U.S.  Forest  Service. 
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Table  101-A-3  indicates  the  estimated  volumes  of  legging  residue 
available  annually  based  on  the  four  residue  recovery  approaches 
in  the  supply  zone.  The  volumes  available  through  the  various 
systems  are  not  necessarily  cummulative,  but  they  are  also  net 
necessarily  mutually  exclusive.  For  example,  the  iniciation  of 
a log-length  system  on  all  sites  in  the  supply  area  would  remove 
the  material  indicated  in  the  relog  system.  On  the  other  hand, 
if  a whole  tree  recovery  system  was  undertaken  on  suitable 
sites-,  a log-length  system  was  undertaken  on  suitable  sites,  a 
log-length  system  could  at  least  be  employed  on  sites  not 
suitable  for  whole  tree  systems.  A log-length  system  could,  of 
course,  be  attempted  on  sites  in  which  whole  tree  recovery  was 
taking  place.  Because  of  the  nature  of  stands  conducive  to 
whole  tree  logging,  little,  if  any,  additional  material  should 
be  available  in  the  form  of  cull  dead  trees  or  cull  portions  of 
sawtimber  trees  on  these  sites. 


Choices  of  a Recovery  System 

Whole  Tree  Systems.  Users  in  the  Libby,  Montana  area  desiring 
fuel  for  industrial  plants  or  electrical  generation  would  find 
material  available  in  whole  tree  recovery  systems  the  lowest 
cost  forest  residue.  Specifically,  tops  and  crowns  of  sawtimber 
trees  would  be  the  least  expensive  residue  material  available. 
This  source  would  not  be  suitable  for  many  uses  such  as  pulp  and 
paper  or  most  reconstituted  board  products.  A user,  therefore, 
should  face  very  little  competition  for  the  component.  Mills  in 
the  area  receiving  sawtimber  would  probably  find  whole  tree 
hauling  the  cheapest  source  of  wood  fiber.  A large  volume  user 
independent  of  a sawmill  or  a plywood  plant  might  find 
contracting  for  in-woods  processing  of  whole  trees  a cheaper 
system.  In  either  case,  cost  estimates  would  range  from  $10  to 
$25  per  green  ton  with  a suggested  average  of  $20  per  green  ton 
in  1984  dollars,  excluding  profit  and  risk  for  the  operator. 


Log-Length  Recovery  in  Conjunction  with  the  Sawtimber  Harvest: 

A log- length  recovery  system  to  capture  large  cull  trees  and 
cull  portions  of  the  sawtimber  trees  appears  to  offer  some 
potential.  Small  additional  volumes  may  be  available  relatively 
inexpensively  if  cull  portions  of  sawtimber  trees  only  are 
recovered.  Estimates  are  that  for  the  entire  area,  an 
additional  65,000  green  tons  in . the  form  of  cull  portions  of 
sawtimber  trees  would  be  available  annually. 

Volumes  of  large  sound  cull  trees  remaining  on  sites  to  be 
tractor  logged  would  be  somewhat  more  expensive  than  tops  and 
limbs  of  sawtimber  trees. 

Relogging:  The  estimated  costs  of  relogging  sites,  in  excess  of 
$35  per  green  ton  in  1984  dollars,  are.  so  high  they  preclude 
this  system  as  a reasonable  source  for  almost  any  potential  high 
volume  user.  Low  volume  users  such  as  home  fuelwoed  dealers  or 
small  volume  cedar  products  loggers  may  find  recently  logged 
sites  on  which  they  can  recover  material  much  more  cheaply  than 
$35  per  green  ton.  Given  the  characteristics  of  the  residue 
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identified  in  the  inventory,  it  appears  even  these  opportunities 
are  limited. 


Precommercial  Thinning  Operations 

Based  on  discussions  with  land  managers  in  the  area, ^ mechanized 
felling  and  bunching  would  not  be  allowed  on  many  of  the  sites 
scheduled  for  thinning.  Because  hand  felling  and  bunching  would 
be  extremely  expensive  (in  excess  of  $35  per  green  ton  chipped 
and  delivered) , this  component  was  not  viewed  as  a viable  source 
of  wood  fiber  to  a user  of  even  moderate  size  (10,000  to  25,000 
green  tons  per  year ) . 


Slash  from  Previous  Logging  Operations 

In  addition  to  wood  fiber  from  recently  completed  logging 
operations,  wood  residue  is  available  in  the  form  of  untre<j.i_ed 
or  improperly  treated  slash  from  logging  operations  completed  in 
the  last  10  to  15  years.  In  the  mid-1970's,  untreated  slash  in 
the  Northern  Region  represented  a very  large  volume  of  material. 
Regional  office  personnel  feel  that  since  the  mid-1970's,  slash 
treatment  has  kept  pace  with  harvesting  operations.  Large 
volumes  of  untreated  slash  for  more  recent  years  would, 
therefore,  not  be  available.  The  inventory  of  logged  over  lands 
completed  as  part  of  this  project  also  indicates  greatly 
improved  slash  disposal  and  treatment.  Volumes  of  back-log 
slash  that  were  available  would  be  generally  more  expensive  :o 
recover  than  the  cost  per  green  ton  estimated  in  the  analysis  of 
reloggina  recently  logged  lands.  Backlog  slash  areas  could  not, 
therefore,  be  expected  to  contribute  wood  fiber  to  a potential 
user  of  any  size. 


Dead  & Cull  Green  Material  on  Sites  That  Will  Not  be  Logged  for 
Sawtimber 

The  unit  cost  of  a logging  operation  is  very  dependent  on  the 
volume  per  acre  to  be  removed,  generally  decreasing  as  more 
volume  per  acre  is  removed.  The  selective  logging  of  dead  and 
cull  green  material  would  be  more  expensive  than  the  harvesting 
of  the  same  material  in  conjunction  with  a sawtimber  harvesting 
operation  in  which  much  larger  volumes  per  acre  were  harvested. 
Some  selective  logging  of  dead  timber  does  occur  in  the  northern 
Rocky  Mountains  especially  for  firewood  and  high  value  products 
such  as  house  logs. 

There  is  an  enormous  quantity  of  dead  and  cull  green  timber  in 
the  northern  Rocky  Mountains.  However,  much  of  it  is  not  ^n 
proximity  to  roads.  It  is  doubtful,  therefore,  that  this  source 
could  supply  a high  volume  user  at  a reasonable  price. 
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TABLE  101-A-3 


VOLUMES  AND  COST  OF  LOGGING  RESIDUE  AVAILABLE  ANNUALLY 
THROUGH  ALTERNATIVE  RECOVERY  SYSTEMS 
LIBBY,  MONTANA  SUPPLY  ZONE 
1986-1995 


Residue  Recovery  System 

Relog  System^) 

Log-Length  System ( ^ ) 

Tractor  Ground 
Cable  Ground 

Whole  Tree  Systems^) 

In-Woods  Processing 
Mill  Site  Processing 


TOTAL  ANNUAL 


Volume 
000  ' s 

Green  Tons 
138 


Estimated  Cost^D 
(1984  Dollars) 

$36/green  ton 


178  $20/green  ton 

61  $50/green  ton 


260^5)  $14-26  green  ton 

298^)  $10-24/green  ton'^ 

.8 3 ( ^ ) $26/green  ton 

1,018 


Source:  University  of  Montana,  Bureau  of  Business  and  Economic 
Research,  Libby,  Montana  Logging  Residue  Inventory 
(Missoula,  Montana,  1984) 


Notes:  (1) 


Costs  do  not  include  profit  and  risk. 


(2)  a relog  residue  recovery  system  involves  logging 
sawtimber  first,  and  then  relogging  the  site  for 
residue  material  normally  left  in  the  logging 
operation. 

(3)  a log-length  system  involves  recoverying  cull 
trees,  logs  and  cull  portions  of  sawtimber  trees  in 
conjunction  with  the  sawtimber  logging  operation. 

(4)  whole  tree  systems  invlove  recovering 

unmerchantable  tops  and  crowns  of  sawtimber  trees 
as  well  as  crowns,  tops  and  boles  of 
submerchantable  trees  not  part  of  sawtimber  growing 
stock. 


(6)  Crowns  and  unmerchantable  tops  of  sawtimber  trees 
and  whole  submerchantable  trees. 

(6)  crowns  and  tops  of  sawtimber  trees. 

(7)  Does  • not  include  additional  haul  cost  if  the  wood 
fiber  is  not  processed  at  the  same  mill  at  which 
the  sawtimber  is  processed. 

(8)  whole  submerchantable  trees. 


20 


TASK  102:  RESIDUE  RIGHTS 


This  section  deals  with  the  opportunities  to  secure  rights  to 
logging  residue  and  residue  from  stagnant  lod.gepole  pine  stands 
in  the  supply  area  for  the  W.R.  Grace  and  Company  plant. 

Both  the  Kootenai  National  Forest  and  the  Montana  Department  of 
State  Lands,  Division  of  Forestry  were  .contacted  regarding 
rights  to  forest  residue  on  lands  under  their  control.  Both 
have  very  similar  situations  in  terms  of  securing  rights  to 
recover  residue. 


Logging  Residue.  The  agencies  were  very  supportive . of  projects 
to  recover  material  now  left  on  sites  following  logging.  Rights 
to  the  residue  would  have  to  be  obtained  through  the  purchaser 
of  the  timber  and  must  be  approved  by  the  agency.  Generally, 
slash  disposal  represents  a cost  to  the  timber  purchaser , and 
the  purchaser  should  be  willing  to  arrange  for  its  recovery 
given  the  user  was  willing  to  pay  removal  costs.  The 
arrangement  for  removal  must  be  approved  by  the  agency  involved, 
but  both  indicated  a willingness  to  approve  logging  residue 
removal  as  long  as  the  objectives  for  slash  disposal  and  other 
post  logging  treatments  were  met.  A more  detailed  discussion  of 
opportunities  to  obtain  rights  to  logging  forest  residue  and 
other  components  of  forest  residue  on  National  Forest  lands  is 
contained  in  the  attachment  developed  by  K. A.  Briggeman,  the 
Timber  Management  Officer  on  the  Kootenai  National  r orest.  The 
contact  with  the  Montana  Division  of  Forestry  was  .Paul.  Moore, 
Utilization  Specialist  for  the  state  located  in  Missoula, 
Montana. 


Rights  to  recover  logging  residue  on  private  lands  would  have  to 
be  developed  through  negotiations  with  individual  private 
landowners  in  the  region.  However,  since  disposal  or  treatment 
of  logging  residue  represents  an  expense  to  the  landowner, 
private  owners  in  general  would  be  expected  to  agree  to  recovery 
arrangements  which  reduced  or  eliminated  the  cost  of  slash 
disposal. 


Stand  Conversion  Residue 

The  Kootenai  National  Forest  has  in  excess  of  75,000  acres  of 
stagnant  lodgepole  pine  stands  in  need  of  conversion  to  better 
stocked,  more  productive  stands.  At  present,  the  forest  is 
paying  contractors  to  fell  or  slash  and  pile  a portion  of  these 
acres  annually.  Forest  officials  do  not  feel  they  could  commit 
to  pay  a contractor  on  a long-term  basis  to  treat  these  sites  by 
removing  all  or  a portion  of  the  residue. 

The  do  feel  long-term  contracts  to  remove  the  residue  from 
stagnant  stands  could  be  made  available.  They  would  have  to  be 
put  up  for  bid  with  at  least  a small  payment  made  to  the  forest 
for  the  residue.  Given  that  no  market  of  any  size  currently 
exists  (and  probably  will  not  exist  in  the  next  10  years)  for 
this  kind  of  residue  in  the  area,  contracts  would  certainly  be 
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available  for  a very  minimal  cost.  For  fuicher  details  on 
recovery  of  residue  for  stagnant  lodgepole  pine  stands,  see  the 
attaclrme.it  from  the  Kootenai  National  Forest. 

The  situation  from  lands  managed  by  the  Montana  Division  of 
Forestry  would  be  very  similar  to  that  for  the  Kootenai  National 
Forest. 


Rights  to  residue  from  stagnant  stands  or  private  lands  in  the 
area  would  have  to  be  obtained  from  individual  owners.  Because 
these  overstocked  stands  represent  serious  land  management 
problems,  private  landowners  in  the  area  should  be  very  amenable 
to  a residue  recovery  proposal  which  puts  these  stands  in  a more 
productive  situation. 
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TASK  103;  FOREST  RESIDUE  RECOVERY  SYSTEM 


1.  INTRODUCTION 

The  Rayson  Family  has  been  loqging  in  the  Libby  area  for  32 
years.  The  traditional  markets  for  the  past  ten  years  have  made 
j_t  difficult  to  stay  in  business  because  of  the  poor  lumber 
markets  and  fluctuating  chip  market.  To  survive,  Rayson 
Brothers  Logging  Company  has  been  looking  for  new  markets  in  the 
Libby  area.  These  investigations  concluded  that  we  had  to 
create  a new  market  and  develop  new  forest  harvesting  systems 
for  our  company  to  survive.  The  following  is  the  initial  phase 
of  defining  new  forest  harvesting  techniques  to  produce  a wood 
fuel  in  direct  competition  with  fuel  oil  and  coal  in  the  Libby 
area. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

The  purDose  of  this  task  is  to  define  the  forest  residue 
collection-,  preparation  adn  transportation  system  utilizing 
existing  technology  and  provide  proven  cost  data.  Contact 
currently  operating  forest  residue  recovery  operations, 
interview  operators  to  determine  equipment  requirements , labOi. 
skills  and  training,  productivity  of  equipment  ana  labor  and 
maintenance  requirements.  This  data  will  be ^ the  basis  to 
develop  a recommendation  as  to  how  wood  residue  fuels  ^ can 
compete  with  oil  and  coal  fuels  to  the  satisfaction  of  W.R. 
Grace  & Company. 

3.  GENERAL  DESCRIPTION  OF  FOREST  RESIDUE  RECOVERY  SYSTEM 

The  following  diagram  displays  the  forest  residue  recovery 
svstem  process  in  cartoon  form.  The  cost  and  system  performance 
data  prepared  in  this  task  is  for  a system  to  harvest  stagnated 
lodgepole  pine  stands  having  an  average  stem  diameter  of  3 >_o  4 
inches.  These  stands  are  located  within  a 60-mile  haul  distance 
of  the  W.R.  Grace  mine. 

Two  forest  residue  recovery  systems  were  configured  for  the 
initial  phase  investigations.  These  two  alternatives  will  be 
known  as:  (1)  in-woods  chipping,  and  (2)  chip-at-plant.  The 
in-woods  chipping  system  is  shown  on  the  following  process 
diagram.  The  system  consists  of  f iller-bunchers  cutting  trees 
and  accumulating  them  in  piles.  A grapple  skidder  then  grabs 
the  pile  and  drags  it  to  a landing.  At  the  landing,  the  trees, 
limbs  and  all  are  fed  to  a portable  chipper  and  blown  into  a 
waiting  . chip  van.  The  fuel  chips  are  then  hauled  to  a fuel 
storage  pile  at  the  W.R.  Grace  mine. 

The  chip-at-plant  system  locates  the  chipper  at  the  fuel  storage 
pile  rather  than  in-the-woods . Whole  trees  are  loaded  onto 
logging  trucks  with  special  side  rails  and  hauled  to  a central 
location  for  chipping. 
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4.  EXISTING  TECHNOLOGY 


For  this  investigation,  the  Rayson  Brothers  would  only  consider 
proven  forest  harvesting  equipment  and  then  equipment  that  had 
existing  dealers  and  maintenance/operating  support  history  in 
the  Libby  area.  This  operating  criteria  was  determined  to  be 
essential  to  develop  a bioenergy  fuel  supply  system  in 
competition  with  oil  and  coal. 
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5.  DEFINITION  OF  FOREST  RESIDUE  COLLECTION,  PREPARATION  AND 
TRANSPORTATION  SYSTEM 


The  in-woods  chipping  system  was  configured  with  the  following 
equipment : 

. John  Deer  540B  Grapple/Skidder 
. Bobcat  Feller  Buncher 

. John  Deer  550  Crawler  with  Feller  Buncher 
. Morbark  Model  20  Whole  Tree  Chipper 
. John  Deer  550  Crawler  with  Blade 
. 1 Ton  4WD  Crew  Cab 
. 3/4  Ton  4WD  Standard  Pick-up 
. 1/2  Ton  4WD  Standard  Pick-up 
. Chain  Saws 
. Maintenance  Tools 
. Parts/Supplies  Inventory 
. Office  Equipment/Supplies 

. Fuel  chips  will  be  hauled  by  contract  haulers 

The  chipping  at  plant  was  configured  with  the  following 
equipment : 

. John  Deer  540B  Grapple/Skidder 
. Bobcat  Feller  Buncher 

. John  Deer  550  Crawler  with  Feller  Buncher 
. Morbark  Model  20  Whole  Tree  Chipper 
. John  Deer  550  Crawler  with  Blade 
. John  Deer  Fork  Lift  to  Unload  Logging  Trucks 
. Morbark  Three  Wheel  Grapple  Skidder 
. 1 Ton  4WD  Crew  Cab 
. 3/4  Ton  4WD  Standard  Pick-up 
. 1/2  Ton  4WD  Standard  Pick-up 
. Chain  Saw 
. Maintenance  Tools 
. Parts/Supplies  Inventory 
. Office  Equipment/Supplies 

6.  COST  DATA  SOURCES 

In  the  Libby  area,  Simms  Equipment  Company  of  Bonners  Ferry, 
Idaho  has  a long  history  of  providing  excellent  maintenance  and 
operating  support  to  the  logging  industry.  This  company  handles 
John  Deere  equipment  and  was  contacted  for  pricing  information. 
Morbark  Industries,  Inc.  has  a strong  reputation  for  rugged 
equipment  and  good  services.  Their  equipment  representative, 
located  in  Lewiston,  Idaho  was  contacted  for  pricing 

information.  The  primary  sources  of  cost  information  were  the 

interviews  with  other  existing  forest  residue  recovery 
operators.  These  interviews  are  reported  in  the  next  section. 
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7.  OPERATING  FOREST  RESIDUE  RECOVERY  INTERVIEWS 

The  following  are  notes  prepared  by  Clayton  Rayson  of  the 
interviews  of  forest  residue  operations  in  teh  Pacific 
Northwest. 

INTERVIEW  DATE:  June  27,  1984 

PERSON ( S ) INTERVIEWED:  Jerry  Parks  & John  Hodges,  UStb 

LOCATION:  Noisy  Creek  Area  Stagnated  Lodgepole  Stands 


Block  A was  clear  cut,  the  average  diameter  was  about  3 , and 
the  material  was  approximately  knee  deep.  Because  of  the  high 
number  of  trees  per  acre  and  the  wind  factor,  the  trees  were 
felled  every  direction  of  the  compass,  making  it  almost 
impossible  to  skid  with  a grapple  skidder. 


Block  C was  about  the  same  diameter,  only  much  thicker.  After 
being  clear  cut,  the  material  was  approximately  4-o  feet  deep  m 
areas.  The  USFS  required  that  some  snags  be  left  standing  tor 
birds  and  squirrels. 


Meeting  with  regional  officers  and  Yaak  District  rangers,  we 
looked  at  a stagnated  lodgepole  stand  in  the  Zulu  Creek  area. 
Several  blocks  in  this  area  are  set  up  for  up-coming  bl<?s; 
totalling  about  175-200  acres.  The  piece  we  looked  at  had  a lot 
ofsman  DBH  material,  but  also  several  6"-7"  and  9"-10»  trees 
It  was  determined  by  the  USFS  that  the  saw  and  stud  log  material 
was  not  high  enough  for  a logging  contract,  so  they  are 
contracting  to  brush  pile  without  slashing. 

It  is  my  opinion  that  these  types  of  stagnated  lodgepole  stands 
are  ideal  for  our  proposed  operation. 

I visited  with  the  Yaak  District  Ranger,  and  he  was  very  excited 
that  we  were  interested  in  this  type  of  stand.  He  said  that  the 
majority  of  stagnated  lodgepole  in  his  district  was  of  the  same 
nature  as  the  Zulu  area. 
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INTERVIEW  DATE:  June  28,  1984 

PERSON ( S ) INTERVIEWED:  Bob  Savage 

LOCATION:  LP  Sawmill  & Wafer  Wood  Operation  & Wood  Operation, 

Chilco,  Idaho  (Phone:  208/772-6032) 

LP  uses  a Makeri  33T  for  a large  portion  of  their  Chilco,  Idaho 
Operation.  They  have  two  of  these  machines  and  are  planning  on 
purchasing  two  more. 

The  Makeri  33T  snips  up  to  a 10"  diameter  tree,  limbs  it  and 
cuts  the  top  out  at  2".  A good  operator  can  cut  anywhere  from 
400  to  600  pieces  per  8 hour  shift. 

The  machine  is  limited  to  fairly  flat  ground  because  of 
stability.  The  cost  per  machine  is  approximately  $54,000. 

Although  it  is  a very  maneuverable  machine  with  high  production, 
it  would  not  satisfy  our  needs,  as  we  will  use  limbs  and  tops. 
We  need  a machine  that  can  operate  on  up  to  at  least  25-30% 
grades  of  ground. 

I have  obtained  the  address  of  the  Makeri  Company  and  am  sending 
for  more  information  on  their  equipment  lines. 
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INTERVIEW  DATE:  July  5,  1984 

PERSON ( S ) INTERVIEWED:  Gene  Crismane  (Phone:  503/963-9841) 

LOCATION:  LaGrande , Oregon 

Gene  Crismane  has  been  chipping  for  pulp  chips  and  fuel  chips 
for  a considerable  time.  I was  told  that  when  the  pulp  market 
was  way  down,  he  and  Bob  Hermanson  were  the  only  two  still 
working  in  this  part  of  the  country. 

Gene's  operation  in  the  woods  consists  of  two  feller  bunchers 
(Bobcat  & J.D.  Cat  with  F.B ) , 2 JD  540B  swinging.  grapple 

skidders  and  1 Morbark  22  whole  tree  chipper . They  chip  in  the 
woods  and  don't  seem  to  have  any  problem  with  getting  chip  vans 
into  their  operation.  I believe  that  this  is  because  of  the 
■flatter  ground  in  this  part  of  the  country.  They  also  chip 
material  at  a plant  in  town.  They  have  a hydraulic  loader 
debarker  - whole  tree  chipper  and  fork  lift  at  the  plant  . in 
town.  With  this  kind  of  an  operation,  they  could  buy  chipping 
material,  chip  it  themselves  in  the  woods,  or  if  not  accessible 
with  chio  vans,  haul  whole  logs  to  town  plant  and  then  chip. 

Their  feller  bunchers  harvest  800-1200  stems  a day.  With  their 
woods  operation,  they  harvest  10-12  loads  a day  chipped,  or 
about  250-300  green  tons  a day. 

They  quoted  us  a price  of  $36-38  a bone  dry  unit,  which  is  about 
$30  a green  ton.  This  was  the  figure  they  gave  us  for 
harvesting  4"  DBH  material  plus,  up  to  25%  slope,  delivered. 

They  ar 3 very  optimistic  about  chipping  operations  in  the  future 
and  also  the  ever  increasing  value  of  fuel  chips  in  the  future. 

We  did  not  get  to  see  their  woods  operation  on  this  tour,  but 
are  planning  on  flying  down  to  see  it  on  July  27 . 
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INTERVIEW  DATE:  July  13,  1984 

PERSON ( S ) INTERVIEWED:  Bob  Hermanson  (Phone:  509/445-1131) 

LOCATION:  Usk,  Washington 

They  buy  logs  delivered  to  the  plant  for: 

12 '6"  & Longer  - $16/ton 
8 ' 4”  to  12 ' 6"  - $15/tcn 
8 ' 4"  to  16 ' 6"  - $28/cord 
16’ 6"  & Up  - $30/cord 

In  their  logging  situation,  utilizing  6"  DBH  material,  they 
harvest  6-8  loads  at  25  green  tons  a load. 

They  use  a JD6903B  feller  buncher  and  2 JC540-B  swinging  grapple 
skidders. 

They  do  not  chip  in  the  woods.  Bob  had  a lot  of  concern  about 
getting  chip  vans  in  the  woods  and  highly  recommended  that  we 
check  into  this  problem  before  continuing. 

Their  feller  buncher  can  harvest  anywhere  from  600-1200  pieces 
per  day.  He  didn't  have  anything  good  to  say  about  the  Bobcat 
feller  buncher.  In  fact,  they  have  one  for  sale. 

They  do  all  of  their  chipping  at  the  plant  site.  Their  cost  for 
chipping  alone  is  $6  to  $7  a bone  dry  unit  - providing  the 
material  is  within  a 25  mile  radius. 

Bob  is  very  familiar  with  fuel  chips,  their  costs  of  harvesting 
and  their  value.  He  said  that  the  breakeven  point  on  fuel  chips 
and  around  $35  a bone  dry  unit. 

I toured  their  chipping  plant  which  consists  of  a Morbark  22 
whole  tree  chipper,  2 debarkers  and  2 fork  lifts.  They  have  a 
railroad  siding,  but  haul  most  of  their  material  in  chip  vnas. 
They  have  several  extra  vans  which  they  can  move  around  with  a 
fifth  wheel  attachment  that  fits  on  the  front  of  one  of  the  fork 
lifts. 

Montana  three  forest  residue  recovery  operations  were  not 
selected  for  field  interviews  because  these  operations  were  net 
compatible  in  size  to  the  operation  envisioned  for  the  Libby 
Bioenergy  Project. 


8.  LABOR  SKILLS  AND  TRAINING  REQUIREMENTS 

Based  on  the  visits  to  the  other  operating  forest  residue 
recovery  operations,  the  training  requirements  for  our  labor 
will  be  minimal.  Most  of  the  labor  skills  required  are  part  of 
traditional  logging  operations  that  our  firm  uses.  The  only  new 
skills  required  are  those  associated  with  the  operation  of  the 
feller  buncher  and  the  chipper.  All  other  pieces  of  equipment 
are  in  use  by  our  labor  force,  and  the  maintenance  practices  are 
the  same.  It  is  reasonable  that  in  a one  month  period,  we  would 
have  learned  90%  of  the  new  skills  to  be  efficient  with  the  new 
recovery  systems. 
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9.  LABOR  AND  EQUIPMENT  PRODUCTIVITY 

For  in-woods  chipping,  the  production  objective  is  to  keep  the 
in-woods  portable  chipper  busy.  Based  on  the  type  of  forest 
stands  to  be  harvested  and  the  terrain,  the  optimum  equipment 
configuration  is  one  f eller/buncher  and  one  grapple  skidaer 
feeding  one  chipper.  This  will  provide  an  average  daily 
production  rate  of  80  green  tons  per  day.  Using  a seven  month 
period  to  be  in  the  forest  and  one  4-man  crew,  the  annual 
production  rate  would  be  approximately  12,000  tons  per  year. 
This  production  rate  is  higher  than  necessary  to  provide  fuel 
for  the  W.R.  Grace  dryer  operation. 


10.  MAINTENANCE  REQUIREMENTS 

The  maintenance  requirements  for  the  proposed  forest  residue 
recovery  equipment  is  the  same  as  for  our  traditiona  oqging 
machinery.  The  new  skills  required  will  be  associated  with  the 
care,  maintenance  and  sharpening  of  the  snipper  knife  blades. 
The  other  maintenance  of  tractor-type . equipment,  hydraulic 
systems,  tires,  tractor  tracks,  ncrmal  diesel  motors,  etc. 
established  in  our  normal  equipment  operating  and  maintenance 

program. 


11.  OTHER  DATA 

In-woods  chipping  will  require  use  of  chip  vans  at  the  landing. 
This  will  require  attention  to  road  design  to  provide  a ^onger 
turning  radius  for  the  chip  vans.  Cnip  vans  do  not  track  as 
well  as  the  logging  trucks.  Thus,  read  contruction/modir icaticn 
provisions  will  be  required  in  all  contracts  providing  access  to 
forest  residue  recovery  sites. 


12.  MANUFACTURER  BROCHURES  AND  COSTS 

Manufacturer  brochures  are  located  at  the  end  of  this  appendix. 
A brochure  for  each  major  equipment  price  is  included  for 

reference . 

The  following  is  a listing  of  the  costs  for  each  piece  of 
equipment  for  each  service.  These  costs  were  used  m the 

preparation  of  the  economic  performance  projections  later  m 

this  report. 


C 


31 


CHIPPING  AT  PLANT:  OPTIMUM  EQUIPMENT  PERFORMANCE 

(72,000  TONS/YEAR) 


2 JD  540B  G/S  @ $101,000  $ 202,000 

1 BC  F/B  80,000 

2 JD  550  Crawlers  w/FB  @ $94,000  188,000 

1 MB  22  WTC  138,000 

1 MB  20  WTC  (Used)  65,000 

1 JD  540B  G/S  (Used)  60,000 

1 JD  550  Crawler  Blade  (Used)  40,000 

Sub  total  $773,000 

1 JD  Forklift  150,000 

1 MB  3 Whl  G/S  65,000 

Sub  total  $998,000 

1 1 Ton  4 WD  Crew  Cab  14,500 

1 3/4  Ton  4 WD  P/U  11,800 

1 1/2  Ton  4 WD  P/U  10,000 

2 Chain  Saws  @ $750  1,500 

1 Welder,  Torch,  Woods  Tools  4,000 

1 HD  Tool  Set  3,500 

1 Parts/Supplies  Inventory  5,000 

Sub  total  $ 50,300 

Office  Equipment/Supplies  5,500 

TOTAL  $1,043,800 
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IN-WOODS  CHIPPING:  OPTIMUM  EQUIPMENT  PERFORMANCE 

(72,000  TONS/YEAR) 


2 JD  540B  G/S  @ $101,000  $ 202,000 

1 BC  F/B  80,000 

2 JD  550  Crawlers  w/FB  @ $94,000  188,000 

1 MB  20  WTC  138,000 

1 MB  18/20  (Used)  65,000 

1 JD  540B  G/S  (Used)  60,000 

1 JD  550  Crawler  Blade  (Used)  40,000 

Sub  total 

1 1 Ton  4 WD  Crew  Cab  14,500 

1 3/4  Ton  4 WD  P/U  11,800 

1 1/2  Ton  4 WD  P/U  10,000 

2 Chain  Saws  @ $750  1,500 

1 Welder,  Torch,  Woods  Tools  4,000 

HD  Tool  Set  3,500 

Parts/Supplies  Inventory  5,000 

Sub  total 

Office  Equipment/Supplies  5,500 


$773,000 


$50,300 


TOTAL 


$ 828,800 


CHIPPING  AT  PLANT:  DRYER  FUEL  PRODUCTION 

(12,000  TONS/YEAR) 


1 MB  #20  WTC  (Used)  $ 82,800 

1 MB  Fork  Lift  (Used)  49,500 

1 JD  550  Crawler/Blade  (Used)  30,000 

1 1/2  Ton  4 WD  P/U  10,000 

1 Chain  Saw  ”750 

1 Welder  Torch  2,500 

1 HD  Tool  Set  Equipment  2,000 

1 Parts/Supply  Inventory  1,500 

Sub  total  $179,050 

Office  Equipment/Supplies  2,500 

TOTAL  $ 181,550 
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IN-WOODS  CHIPPING:  DRYER  FUEL  PRODUCTION 

“ (12,000  TONS/YEAR) 


1 JD  540B  G/S  (Used) 

1 JD  555  F/B  (Used) 

1 MB  18/20  WTC  (Used) 

1 JD  550  Cat/Blade  (Used) 

1 1 Ton  4 WD  Crew  Cab 

1 1/2  Ton  4 WD  P/U 

2 Chain  Saws  @ 750 
1 Welder  Torch 

1 HD  Tool  Set  Equipment 
1 Parts /Supply  Inventory 

Sub 

Office  Equipment/Supplies 


$ 60,500 

56,400 
82,800 

30.000 

14,500 

10.000 

1.500 
4,000 

3.500 

2.500 

total  $ 265,700 

3.500 


TOTAL 


$ 269,200 


GOAL:  12,000  Wet  Tons  - Drying 

Consumption  @ 50  weeks 

5 days 

250  days 

@ 48  tons/day 

Production  0 7 months  (30  weeks) 

5 days 

150  days 

@ 80  tons/day 
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. Robert  Hermanson,  Forest  Enterprises,  Inc. 

. Harold  Simms,  Simms  Equipment  Co. 

. Chuck  Keegan,  Forester 

. Peter  Johnson,  Morbark  of  Idaho,  Lewiston,  Idaho  83501 
(208/743-5501) 
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(406/293-6211) 

. Bob  Savage,  Louisiana-Pacific,  Chilco,  Idaho 
. Gene  Chrisman,  Andy  Monsey,  LaGrande,  Oregon 
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TASK  104:  DOCUMENT  W.R.  GRACE  MINE  ENERGY  REQUIREMENTS 


1.  INTRODUCTION 


The  W.R.  Grace  & Co.  operates  a vermiculite  mine  near  Libby, 
Montana.  The  operation  surface  mines  a large,  unique 
vermiculite  deposit  with  conventional  front-end  loaders  loading 
into  large  dump  trucks  for  transport  to  a near-by  processing, 
cleaning  and  sizing  plant.  When  cleaned,  the  product  is  dried, 
then  hauled  to  a storage/shipping  facility  at  the  railroad 
siding.  The  mine  uses  traditional  energy  sources  - electricity 
and  fuel  oil  - to  operate  the  facilities  to  produce  a commercial 
grade  of  vermiculite. 

In  past  years,  the  traditional  stable  energy  supplies  enjoyed  a 
very  stable  cost  structure.  During  the  last  decade,  the  world 
oil  market  influences  and  the  impact  of  WPPSS  nuclear  projects 
have  resulted  in  steadily  rising  energy  costs  for  the  mining 
operation. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

The  purpose  of  this  task  is  to  document  the  base  energy 
requirements  of  the  W.R.  Grace  mine.  This  data  will  be  used  to 
scope  the  potential  for  substituting  alternative  fuel  sources 
for  the  existing  energy  sources  used  by  the  mine.  The  existing 
energy  uses  will  be  documented  by  fuel  type,  end  use,  annual 
consumption  and  annual  energy  cost.  The  energy  requirements  for 
mobile  equipment  will  not  be  included. 
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3 . , 4 . , 5 . MINE  ENERGY  USES 


Item 


Electric 


Annual  Consumption 
Annual  Peak  (High) 

( Low) 

Hourly  Peak 
Steam  Fuel  (#5  oil) 
Dryer  Fuel  (#5  oil) 


34,000,000  KwH 
6,000  Kw 
700-900  Kw 
6,000  Kw 


Processing  Plant 

Annual  Use  20,000,000 

Monthly  Use  (High) 

(Low) 

High  Weekly  Use 

Average  Hourly  Use  3,333  Kw 


Drying  Facility 

Annua],  Use  3,500,000 

Monthly  Use 

Typical  Weekly  Use 

Typical  Hourly  Use  583  Kw 


Screening  Facility 

Annual  Use  10,000,000 

Monthly  Use 


Typical  Weekly  Use 

Typical  Hourly  Use  1,667  Kw 


Maintenance  Facility 

Annual  Use  500,000 

Monthly  Use 


Oil 


Propane 


885,000  Gal  Emergency 
Use  Only 


315.000  Gal 

570.000  Gal 


252,000  Gal 

-0- 

70,000  Gal  (1) 
16,600  Gal  (1) 

70  Gal/Hr  (1) 


570,000  Gal 
47,500  Gal 

11,000  Gal 

158  Gal/Hr  (1) 


63,000  Gal 
5,250  Gal 


Weekly  Use  1,211  Gal 

Hourly  Use  Avg.  (2)  57  Kw  7.2  Gal/Hr 


Operating  Hours 

(1)  24  hr.  x 150  days  = 3,600  Hr. 

(2)  24  hr.  x 365  days  = 8,760  Hr. 
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STEAM  USE  CHARACTERISTICS 


PROCESS  STEAM  FUEL 


63,OCO  Gallons 


Average  Use  = 6 3 ,000  gallons 

24  hr.  x 365  days 


7.2  Gallons/hr. 


HEATING  STEAM  FUEL  (5  months) 

Average  Use  - 252,000  Gallons  = 
24  hr.  x 150  days 


252,000  Gallons 
70  Gallons/hr. 


MONTHLY  USE 


Summer 

Winter  (Peak) 


Gallons  Per  Month 


Process  Heating 

Steam  Steam  Total 


5,250  Gal  - 5,250  Gal 

5,250  Gal  70,000  72,250  Gal 


6 . ANNUAL  CONSUMPTION  AND  COST  DATA 


Fuel  Type  Unit  Cost  Annual  Cost 

Electric 


34,000,000  KwH  $0.02. 9/Kwh  (1)  $1,000,000 

#5  Fuel  Oil 

885,000  Gal.  0.66381  $ 695,600 

Propane  $0.449/Cal  (3)  

TOTAL  ANNUAL  ENERGY  COST  $1,695,600 


(1)  at  3413  Btu/KwH 

(2)  at  148,000  Btu/Gal 

(3)  at  90,000  Btu/Gal 


Coct/MBtu 


$8.62 


*5.38 

$5.00 
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7 . ENERGY  CONSUMPTION  CHARACTERISTICS 


Electric 


Based  on  historical  experience,  the  mine  uses  electric  power  at 
a very  steady  rate.  At  mill  start-up,  the  demand  increases  from 
a normal  low  600-700  Kw  demand  up  to  an  approximate  6,000  Kw 
demand.  The  demand  meter  then  holds  steady  until  the  mill  is 
shut  down  for  the  weekend. 

The  minimum  demand  of  600-700  Kw  is  power  used  for  water 
pumping,  lighting  and  miscellaneous  mill  equipment  that  remains 
in  operation  24  hours  per  day. 

Oil 


Oil  is  used  for  three  basic  purposes: 

1.  Mill  steam  for  maintenance  and  some  processing  requirements; 

2.  Winter  space  heating.  The  mill  steam  is  provided  in  the 
summer  by  operating  one  of  the  three  150  Hp  boilers  (5,100 
#/hr  each)  to  provide  the  average  600  #/hr  of  steam.  In  the 
winter,  at  least  two  boilers  are  kept  on  line  to  meet  the 
8,600  #/hr.  average  winter  steam  demand;  and 

3.  To  generate  hot  gases  to  evaporate  moisture  from  the 
vermiculite  prior  to  storage  and  shipping.  This  is  a very 
steady  use  rate  when  in  operation  for  the  five  day  operating 
schedule . 

In  summary,  the  energy  consumption  characteristics  are  very 
typical  of  a facility  processing  a very  homogenious  material 
stream. 
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TASK  105:  BIOENERGY  CONVERSION  FACILITIES  CONCEPTUAL  DESIGN 


1.  INTRODUCTION 

The  facilities  for  the  conversion  of  bioenergy  (wood  waste  and 
forest  residue)  into  thermal  energy  to  dry  vermiculite  at  the 
W.R.  Grace  mine  in  Libby,  Montana  can  be  best  described  as  three 
subsystems.  The  burner  and  hot  gas  handling  system  combusts  the 
wood,  mixes  the  exhaust  gases  from  the  burner  with  ambient  air 
to  reduce  the  temperature  prior  to  particulate  removal  and 
introduction  into  the  drier.  A second  subsystem  is  provided  to 
handle  the  sized  fuel  and  temporarily  store  the  material  at  the 
mine.  Thirdly,  a system  to  receive  unsized  fuel,  segregated 
oversize  material  for  hogging  and  provide  long-term  storage  as 
needed  at  a location  away  from  the  mine. 

The  following  sections  describe  these  three  systems: 

2.  GENERAL  DESCRIPTION 

a.  Burner  and  gas  handling  system  is  shown  schematically  on 
Figure  1.  The  primary  piece  of  equipment  is  the  burner  itself. 
A fluidized  bed  combustor  was  chosen  because  of  the  ability  to 
accept  various  types  and  qualities  of  fuel  and  its  suitability 
for  hot  gas  collection  for  a drier.  The  combustor  has  a bed  or 
thick  layer  of  non-combustible  material  in  the  bottom  of  the 
furnace  section  that  becomes  suspended  when  air  is  blown  in 
under  the  bed.  The  bed  material  behaves  much  like  a boiling  pot 
of  water,  hence  the  term  "fluidized".  Fuel  is  introduced  above 
the  bed  or  in  the  bed,  depending  on  manufacturer  and  type  of 
fuel.  The  fuel  is  agitated  and  mixed  in  the  bed  material 
allowing  it  to  combine  with  combustion  air.  A fan  is  necessary 
to  blow  the  air  in  under  the  bed  to  fluidize  the  material  and 
provide  combustion  air. 

The  exhaust  gases  are  approximately  1600  degrees  F when  they 
leave  the  combustor  and  must  be  mixed  with  cooler  air  before 
entering  the  particulate  removal  equipment.  A blending  air  fan 
with  an  inlet  control  damper  provides  this  air  and  mixes  the 
cool  air  with  the  exhaust  gases  in  a blending  box.  Ash 
particles  are  removed  from  the  gases  in  a multiple  cyclone 
mechanical  separator  to  avoid  contamination  of  the  vermiculite. 
The  cleaned  gases  will  be  approximately  850  degrees  F when  they 
enter  the  drier,  which  is  consistent  with  temperatures  now  being 
attained  with  the  burning  of  oil. 

b.  The  fuel  handling  and  storage  system  at  the  mine  is  shown 
schematically  on  Figure  2.  The  intent  of  the  fuel  handling 
design  is  to  allow  the  greatest  flexibility  so  the  wood  fuel  or 
coal  can  be  handled  with  minimal  impact  to  the  operation.  Dump 
trucks  will  be  used  to  transport  fuel  up  to  the  mine  and  will 
dump  their  loads  into  a concrete  hopper.  The  bottom  of  the 
hopper  is  provided  with  drag  chain  conveyors  that  unload  the 
hopper,  pass  the  fuel  under  an  electric  magnet  to  remove  steel 
and  iron,  and  drop  the  fuel  on  to  a flexible  wall  conveyor.  The 
flexible  wall  conveyor  transports  the  fuel  to  a storage  silo 
sized  to  handle  wood  fuel  for  three  days  of  operation. 
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A removal  in-line  delumper  is  used  to  break  up  chunks  of  frozen 
coal  when  required,  but  can  be  pulled  back  out  of  the  chute  when 
wood  fuel  is  being  used,  or  the  coal  is  not  frozen,  or  for 
maintenance . 

The  storage  bin  is  sized  to  give  three  days  of  continuous 
operation  of  the  combuster  using  wood  as  a fuel  since  wood  has 
the  lower  heating  value  per  pound  and  is  the  least  dense.  A 
sweep  auger  is  used  to  prevent  bridging  of  the  wood  fuel  in  the 
bin  and  provide  -an  even  flow  to  the  screw  conveyor  that  feeds 
the  pneumatic  feed  line  to  the  combuster.  The  auger  can  be 
removed  or  left  in  place  when  coal  is  used,  since  coal  flows 
quite  readily  in  a bin  with  bottom  walls  sloped  60  degrees  or 
greater . 

c.  The  fuel  handling  and  storage  system  away  from  the  mine  is 
shown  schematically  on  Figure  3.  Forest  residue  and  wood  waste 
will  be  received  at  the  yard  in  large  20  unit  vans.  A single 
unit  truck  scale  and  dumper  is  used  to  weigh  the  incoming  fuel 
and  empty  the  truck  into  a hopper.  The  hopper  is  unloaded  by  a 
drag  chain  conveyor  onto  a belt  conveyor  that  elevates  the  fuel 
to  a disc  screen.  An  electric  magnet  upstream  of  the  screen 
removes  any  potentiallly  damaging  tramp  iron.  Tramp  iron  is 
miscellaneous  steel  scrap  that  gets  into  the  fuel.  The  screen 
allows  pieces  3 inches  and  smaller  to  pass  through  onto  a belt 
conveyor  for  stackout  on  the  storage  pile.  Oversize  pieces  are 
dropped  into  a hammer  hog  for  size  reduction  before  placement  cn 
the  storage  pile. 

3 .  HEAT  BALANCE 


The  heat  or  thermal  energy  required  by  the  vermiculite  drier  is 
approximately  24.8  million  Btu/hr.  Wood  fuel  with  an  as-fired 
heating  value  of  4,000  Btu/lb.  will  be  required  at  a rate  of 
6,200  lbs/hr.  The  exhaust  temperature  will  be  about  1,600 
degrees  if  117%  excess  air  is  used;  different  excess  air  volumes 
will  alter  the  exhaust  temperature.  (Excess  air  is  the  amount 
of  air  supplied  to  the  combustor  over  the  amount  required  to 
ideally  burn  the  fuel).  Blending  air  at  70  degrees  is  required 
at  a rate  of  55,982  lbs/hr.  to  reduce  the  exhaust  flow  to  850 
degrees.  The  flow  rates,  temperatures  and  pressures  for 
strategic  locations  in  the  system  are  shown  on  Figure  1. 

4.  PROCESS  DIAGRAM 

The  process  diagrams  for  the  combustor  and  gas  handling,  the 
fuel  handling  and  storage  at  the  mine,  and  the  fuel  handling 
away  from  the  mine  are  shown  on  Figures  1,  2 and  3, 
respectively. 

5.  SITE  LAYOUT 

The  conceptual  arrangement  of  the  primary  pieces  of  equipment 
for  the  fuel  handling  and  combustor  at  the  mine  are  shown  on 
Figure  4 . 
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0.05 

2 

3 

3 

6 

250 

0.22 

J.  • 

1.09 

0.22 

2 . 4 

<0.01 

<0.01 

0.02 

0.02 

0.05 

<0.00 

0 .02 

<0.02 

<0.02 

0.05 

<0.001 

<0.001 

<0.001 

<0.001 

0.002 

O 

O 

V 

<0.003 

<0.005 

<0.005 

0.01 

<0.005 

<0.003 

<0.005 

<0.005 

0.05 

<0.01 

1.59 

2.36 

1.52 

— 

ir.g  { ex  cm: 

'Pt.  for  proble 

(*)  noted  below) 
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NEOMA  (RENE)  SOL 


March  25.  1983 


W.R.  Grace  a Co. 

P.0.  Box  609 
Libby,  Mt.  59523 

Sample  Date:  3-17-33 

SPECIAL  WATER  ANALYSIS : RuirtV  Toe  r„,.,  Koor.  ? 

fV  Qf^<  K ^ ^ fesifl  fco' 


■T  1 

it? 

if 3 

#4 

#5 

#6 

Total  Suspended  Solids 

(®s/i) 

1 

1 

120 

26 

12 

Total  Dissolved  Solids 
(n-.f-'/l) 

. 2>1 

9'31 

}?? 

355 

391 

235 

Turbidity 

(L’TU) 

•3 

c 

80 

2.4 

10 

f £ 

Sulfate 

(mgr/SCty/l) 

12 

21 

13 

15 

If 

Specific  Conductance 
(micrcmhos/ cm) 

• 350 

690 

900 

565 

520 

370 

. S.l 

7-7 

6.4 

C .It 

S.5 

C 1 
v»  • i 

Total  Phosphorus 

v‘T‘6?/l) 

. <0.01 

0.43 

0.47 

0.31 

0 • 39 

0.15 

Nitrate 

(NCj-Nmg/l) 

. <0.01 

<0.01 

0 . 32 

<0.01 

<0.01 

<0 . 0i 

?Cjeldahl  Nitrogen 

C^e/i) 

. <0.3 

<0.3 

0.5 

<0.3 

<0.3 

0.3 

Ammonia 

(NH3-Nmg/1) 

<0.3 

<0.3 

<0 . 3 

<0.3 

<0 . 3 

<0.3 

Fluoride 

(ng/l) 

0.10 

4.7 

<0.01 

4.5 

1.63 

1.56 

6.  FUEL  SPECIFICATION 
WOOD  RESIDUE  FUEL 


Heating  Value 

(1)  at  45%  moisture 

Range  - 4,000  to  5,000  Btu/lb 
Design  - 4,500  Btu/lb  (1) 

Fuel  Size 

% 

Wood  Residue  (chipped) 

Logging  Residue  (chipped) 
Wood  Type 

Max  Size-  - 3 inch  10% 
Min  Size  - 1/8  inch  80% 
Average  Size  - 1 inch  10% 

Bark 

White  Wood 
Needles/Cones 

20% 

75% 

5% 

100% 


Density 

Specie- Distribution 

20  pounds  per  cubic  foot 

Lodgepole 

Cedar 

White  Pine 
Ponderosa 
Hemlock 
Fir 

50% 

10% 

10% 

10% 

10% 

10% 

100% 

46 


o\°  o\°  o\° 


7.  SOIL  DATA 


Based  on  the  foundation  design  for  the  existing  processing 
facilities,  spread  footings  would  be  used.  For  conceptual 
design  purposes,  a 3,500  pounds  per  square  foot  soil  bearing 
pressure  will  be  used. 

8 . WEATHER  DATA 

Source:  Climatological  Data  Annual  Summary,  Montana  1982,  Volume 
85,  Number  13,  National  Oceanic  and  Atmospheric 
Administration,  Asheville,  North  Carolina  28801. 

Annual  Precipitation:  20  inches 

Temperature  Extremes  and  Freeze  Data  °F: 

Highest  97° 

Lowest  -16° 

Cooling  Degree  Days  - Base  65°F  - 212  Annual 
Average  Temperature  - Annual  45°F 

Winter  27°F 
Summer  64°F 

9.  LICENSING  AND  PERMITTING  INFORMATION 


. The  particulate  emissions  must  not  exceed  25  tons  per  year. 

. Ash  disposal  to  be  in  mine  tailings  area. 

. All  waste  water  must  be  disposed  in  the  existing  mine  waste 
water  system. 

. Plant  water  to  be  supplied  from  existing  boiler  water  supply 
facilities . 

10.  PLANT  OPERATING  CRITERIA 

The  combustor  operation  will  follow  the  drier  operating 
schedule,  which  will  be  5 days  a week,  3 shifts  per  day,  250 
days  per  year  with  1 week  shutdown  for  maintenance.  The 
combustor  must  operate  reliably  when  required,  but  the  oil 
firing  capability  of  the  drier  will  remain  in  place  and  will 
provide  emergency  backup. 

The  storage  bin  at  the  mine  allows  for  3 days  storage  of  wood  so 
that  fuel  deliveries  to  the  mine  may  be  interrupted  for  this 
period  without  effecting  the  combustor  operation. 

11.  PLANT  OPERATING  STAFF 

The  fluidized  bed  combustor  will  have  automatic  controls  for 
fuel  feed  and  combustion  so  that  only  periodic  checks  would  be 
required.  The  fuel  unloading  and  storage  at  the  mine  would 
require  about  one  hour  per  day  of  operator  surveillance.  Since 
the  demands  for  operator  time  are  relatively  small,  the  extra 
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work  load  could  be  absorbed  by  the  current  staff  at  the  mine 
with  the  proper  training. 

12.  PLANT  MAINTENANCE 

With  the  exception  of  the  controls,  the  fuel  handling  and 
storage  and  combustor  systems  have  relatively  conventional 
components  that  lend  themselves  to  standard  preventative 
maintenance  practices  with  which  the  current  mine  staff  is 
familiar. 

13.  MANUFACTURERS  BROCHURE 

The  following  brochures  are  included: 

. Flexowall  Conveyor 
. Lamb  Hammerhog 
. Wellons  Fuel  Storage  Silo 
. Jacobson  Crusher-Lumpbreaker 

14.  PLANNING  COST  ESTIMATES 

Budgetary  cost  estimates  for  installed  equipment  are  shown  in 
Table  1 for  the  combustor  and  gas  handling.  Table  2 for  the  fuel 
handling  and  storage  at  the  mine,  and  Table  3 for  the  fuel 
handling  and  storage  away  from  tne  mine. 

15.  DESIGN,  PROCUREMENT  AND  CONSTRUCTION  SCHEDULE 

A preliminary  design,  procurement  and  construction  schedule  is 
shown  in  Figure  5 . 
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versatility  of  applications 
throughout  the  world . . . 


for  the  conveying  of  bulk 
solids,  including  corrosive 
and  abrasive  materials. 
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SIDEWALL  HEIGHTS 


HUUBtH CLhA I fYPLS 


No. 

400-16" 

No. 

"00-12" 

No. 

200-3" 

No. 

160-67,6 

No. 

120-474" 

No. 

80-3  7e" 

No. 

60-278" 

No. 

40-17,6" 

r 


-J 


J 


B 

u “T” 

f i 

//  U 

dBHESBBfc  kth*^3BBL2^ 

osssg&L  ±£sfsanb 

Fig.  1 

Fig.  2 

/? 

j f “TCS" 

: .T.  v 

Fig.  3. 


Flexowall  conveyer  belting  systems  are  manufactured 
using  sidewalls  shown  at  left  with  either  type  T,  C or  TCS 
cleats  depending  on  the  angle  of  incline.  The  genetic  de- 
sign of  the  side  waif  profiie  provides  a more  efficient  dis- 
charge of  material  and  less  stress  on  the  corrugations  at 
head  and  tail  pulleys.  Application  information  should  be 
submitted  to  the  Flexowall  engineering  department  for 
recommendation.  (See  figure  6.) 
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Flexowall  Features 


B Patented  cross-rigid  base  belt  construction 
for  trouble-free  deflection  and  return 

S All  Fiexowali  belting  is  quality  control  checked 
during  production 


£3  Computerized  engineering  design  provides 
immediate  service  on  all  inquiries 

□ Ample  stocks  of  materials  . . . means  rapid 
delivery  to  meet  project  requirements 


B A flow  capacity  from  1 to  10,000  tons 
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There’s  a Lamb 
Hammer  Heq 


to  meet  your 
requirements 


» 


minimum 

entrance 

for 

removing 

gate 


B 


! 


G 


SIZE 

A 

B 

c 

0 

E 

F 

G 

NOMINAL 

INFEED 

OPENING 

DISCHARGE 

OPENING 

K423 

91 

2310mm 

70" 

1780mm 

31" 

785mm 

45 

1145mm 

48 

1220mm 

48“ 

1170mm 

30V 

780mm 

18"  *23 

455mm  * 585mm 

43  * 25'  *" 

1 090mm  * 650mm 

H433 

108" 

2745mm 

70 

1780mm 

41V 

1055mm 

55  V 
1395mm 

48 

1220mm 

46" 

1 1 70mm 

36" 

915mm 

18  * 33  V 
455mrr.  * 850mm 

43  *36" 

1090mm  * 91 5mm 

H444 

130" 

3300mm 

72" 

1830mm 

52 

1320mm 

66” 

1675mm 

48" 

1220mm 

48" 

1220mm 

41v„-% 

1050mm 

18  *44" 

455mm  x 1 120mm 

43  * 47*2 
1090mm  x I205*nm 

H627 

112 

2845mm 

103 

>6 15mm 

37 

940mm 

56" 

1420mm 

64 

1625mm 

67" 

1700mm 

37H 

950mm 

26  *27" 

660mm  * 685mm 

se  *31 

1475mm  x 705mm 

H636 

121“ 

3075mm 

103 

2615mm 

46'  r 
1 180mm 

65  V* 
1665mm 

64 

1625mm 

67" 

1700mm 

42  V 
1070mm 

26"  x 36  V 
660mm  x 925mm 

58"  x 40’ ? 

1475mm  x 1030mm 

H646 

134 

3405mm 

103 

261 5mm 

56 

1420mm 

75" 

1905mm 

64" 

1625mm 

67" 

1700mm 

46  V 
1190mm 

26  *46 

660mm  * 1 170mm 

58  x 50" 

1475mm  x 1270mm 

M656 

146 

3710mm 

103 

26i5mm 

65’  r 

1665mm 

84V 

2145mm 

64" 

1625mm 

67" 

1700mm 

51V 

1310mm 

26  * 55V 
660mm  x 1410mm 

58”  * 59*^ 

1475mm  * 1510mm 

H738 

138 

3505mm 

109 

2770mm 

49 

1245mm 

74- 

1880mm 

71V 

1820mm 

76 

1930mm 

35 ’i 
890mm 

30  *38 

760mm  * 965mm 

66  *43" 

1675mm  x 1090mm 

H748 

149 

3735mm 

109 

2770mm 

59 

1500mm 

84 

2135mm 

71 V 
1820mm 

76" 

1930mm 

49'% 

1265mm 

30  * 48 

760mm  * 1220mm 

66  x S3 

1 675mm  x 134 5mm 

M758 

159 

4040mm 

109 

2770mm 

69 

1755mm 

94’ 

2390mm 

71V 

1820mm 

76" 

1930mm 

54H 
138 5mm 

30  « 58 

760mm  x 1475mm 

66"  x 63 

1675mm  x 1600mm 

M768 

'69 

4295mm 

109 

2770mm 

79 

2005mm 

104" 

2640mm 

71V 

1820mm 

76 

1930mm 

59V 

1510mm 

30  * 68" 

760mm  x 1725mm 

66" * 73" 

1675mm  * 1855mm 

H84 6 

173'  i 
4405mm 

127V 

3250mm 

60^i 

1535mm 

86 

2185mm 

84" 

2135mm 

88  V 
2255mm 

56V 

1440mm 

34  *48" 

865mm  x 1220m'- 

75"  * 52V 
1930mm  * 1335mm 

H860 

186 

4725mm 

127T. 

3250mm 

73" 

1855mm 

98  V 
2500mm 

CO  CM 

8 8 V 
2255mm 

63 

1600mm 

34  x 60V 
865mm  * 1535mm 

76"  * 65 

1930mm  * 1 6 50mm 

M872 

198  V' 
5040mm 

127V 

3250mm 

85  V 
2170mm 

ur 

2820mm 

84 

2135mm 

88  V 
2255mm 

69  V 
1760mm 

34  * 73 

965mm  x 1955mm 

76  * 77V 
1930mm  * 1970mm 

H950 

TO 

SUIT 

MOTOR 

139 

3530mm 

63 

1600mm 

92 

2335mm 

92 

2335mm 

97 

2465mm 

57V 

1460mm 

38  x 49’? 

865mm  x 1255mm 

84  x 54 

2135mm  * ’370mm 

H963 

TO 

SUIT 

MOTOR 

139 

3530mm 

76" 

1930mm 

105" 

2665mm 

92 

2335mm 

97" 

2465mm 

64 

162 5mm 

38  * 62’  i 
865mm  i 1590mm 

84  x 67 

2135mm  x 1 700mm 

M976 

TO 

surT 

MOTOR 

139 

3530mm 

89 

2260mm 

118" 

2995mm 

92" 

2335mm 

97 

2465mm 

70*  t 
1790mm 

38  * 75’ i 

865mm  * 1920mm 

84  x 80 

2135mm  * 2030m,-n 

SYSTEMS  FOR: 

Waste  Energy  Recovery 
Waste  Wood  Processing  & Handling 
Log  Processing 


LAMB-GRAYS  HAR8QR  CO. 

Blaine  & Firman  Sis 
Hoquiam.  WA 98550  U S A 
(206)  532-1000 
Telex  32-8861 


LAMBCARGATE 
INDUSTRIES.  LTD. 
1135  Queens  Avenue 
New  Westminster.  0 C 
CANADA  V3L4Y7 
(604)  521-8821 
Telex  0435- 1165 


Manufacturing  In  CANADA. 
FINLANO,  HOLIANO 
and  tha  UNITED  STATES. 


LAMB  INCORPORATED 

532  Boulevard  Park  West 
Mobile.  AL  36609  U S A 

(205)  344-2842 
Telex  50-5525 

508  8th  St  -P0  Box  600 
Hoquiam.  WA  98550  U S A 

(206)  532-5650 
Telex  32-8861 

LAMS  LIMITED  LIMITEE 

Suite  300.  196  Bronson  Ave 
Ottawa.  Ontario 
CANADA  KIR  6H4 
(613)232-9667 
Telex  053-4345 


LAMB  SYSTEMS 

131  Citation  Court. 
Box  26227 
Birmingham.  AL 
35226  U S A 
(205)  942-8067 

LAMB  AG 

Lanostrasse  15 
CH  5430  Wettingen 
SWITZERLAND 
Tel  056/26  55  44 
Telex  52997 

KOrkarlsvagen  4 
65346  Karistad 
SWEDEN 
Tel  054,162061 
Telex  66:22  LA  VOS 
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STORAGE  CAPACITY 
(LIMITS) 


DIM. “D" 

BIN  MODEL 

USEABLE 

LEVEL  FULL 

(INCLUDES  BASE 
RING  A ROOF) 

A — 13  — 40 

29 

32 

41’  - 2" 

— 30 

23 

26 

3V  — 2" 

— 20 

16 

19 

2V  — 2" 

— 10 

10 

13 

IV  - 2" 

A — 17  — 40 

48 

53 

4 V — 4" 

— 30 

38 

43 

3 V - 4" 

- 20 

27 

33 

2V  — 4" 

— 10 

16 

22 

IV  — 4” 

A — 19  — 40 

60 

67 

4 V — 6” 

— 30 

47 

54 

3 V — 6” 

— 20 

33 

41 

2V  — 6" 

— 10 

19 

28 

IV  — 6” 

A — 21  — 40 

72 

82 

4 V — 6" 

- 30 

57 

67 

3V  — 6" 

— 20 

40 

51 

2 V — 6" 

— 10 

23 

35 

IV  — 6” 

A — 24  — 40 

100 

1 16 

4 V — 8" 

i 

— 30 

78 

96 

3V  — 8" 

— 20 

56 

74 

2 V — 8" 

— 10 

32 

51 

IV  — 8” 

A — 30  — 40 

152 

182 

4 V — 8" 

— 30 

118 

150 

31  ’ — 8" 

— 20 

83 

117 

2V  — 8" 

— 10 

46 

83 

IV  — 8" 

MODEL 

DIMENSIONS 

"A”(BASE  DIA.) 

"8" 

“C“  (MAX.) 

A — 13 

13’  — 4” 

16’  — 7” 

59'  — 0” 

A — 17 

17’  — 2" 

20-  _ 5- 

63'  — 3" 

A — 19 

19’  — 1" 

22’  — 4” 

65'  — 1" 

A - 21 

2V  — 0” 

24’  — 3” 

66'  — 9" 

| A - 24 

24’  — 10" 

28’  — 1” 

70'  - 1" 

A - 30 

- 

30’  — 7" 

33'  — 10” 

75'  - 2" 

TOTAL  H.  P. 

STANDARD 

SEVERE  DUTY 

7 

8 

8 

8 

8 

8 

8 

10V4 

8 

10V(t 

8 

lOVi 

(1)  Standard  "D"  silo  height  dimensions  are  from  10'  to  40'  in  10'  increments  as  shown  on  specification  listing. 

(2)  Useable  storage  capacity  is  based  on  45°  angle  ot  repose 

(3)  Normal  discharge  capacity  - 6'y  units  per  hour  Higher  capacities  available 

(4)  One  unit  is  equal  to  200  cubic  feet  or  5 664  cubic  meters 

(5)  Silo  has  a negative  slope 


m 

rn 

a j 

• 4 

- i 

r i 

^ 1 

i 

La 

afoaii9ra4eBB#sn9d!^  i 

y 


P-»k 


II 


-n  ^TT1^^533^ 

i .V 

ICt  Me^UfS1  Euty 

^Single-Rotor--- 

* Crusher- v 
.:  Lumpbreaker 


y-r-r  ’fer«y? 7 >” wwcTgr1 

,. 


) - %;  . : u^0h 
-// 


•'>  *?**-.?* 
sst  it  " 

'v£i  r 


Jf  -rjs$i'\\ 


'-V  -¥*vkp>  '■ 
**•  -•eii i-r.* 


• * , • >»iX  - ^ •***  > « v 

. ■■  2-aF'  ■’’  '“■>x' 

£$.  Easily  n 
Breaks  up  Lumpy, 

Caked  ftlateriais  such  as 
Bulk  or  Bagged  Chemicals,  Drugs, 

Fertilizers,  Friable  Plastics,  Espellor 
Cake  or  Filter  Cake,  Dried  or  Frozen  Foods,  Hard  Candies 


--■W-TTv^  T*»  «l»» ■•»  «»■■* 

'.rtm.  s,  ^aflir  k ■ %\  'M 


tiLdis'.ili 


-Jv- 


TABLE  I 


BUDGETARY  COSTS  FOR 
COMBUSTOR  AND  GAS  HANDLING  EQUIPMENT 


Fluidized  Bed  Combustor  with  fluidizing  fan  and 
motor  and  operator  control  panel 

$320,000 

Blend  Chamber 

24,000 

Refactory  Lined  Elbow 

15,000 

Preinsulated  Ducting 

48,000 

Multiple  Cyclone  Separator 

with  transitions 

110,000 

Sub-total 

$517,000 

Installation 

129,500 

TOTAL 

$646,250 

Delivery  Time.  5-6  months 


TABLE  2 


BUDGETARY  COSTS  FOR 
FUEL  HANDLING  AND  STORAGE  AT  MINE 

Storage  Bin  with  weather  enclosure,  sweep  auger  and 

botton  unloading  augers-100  unirs  (48  unit-$69 , 280 ) $104,520 

Truck  Dump  Hopper  with  live  bottom  drag  chain, 

"grizzly"  grating,  shear  gate  35,500 

Magnet  7,000 

Crusher  (delumper)  6,000 

Flexible  Wall  Belt  Conveyor  21,700 

Pneumatic  Feel  with  blower  and  piping  3,000 

Sub-total  $188,720 

Installation  47,200 

Misc,  Civil  and  Electrical  40,000 

TOTAL  $264,920 

(11,000) 

$264,920 


Delivery  Time:  3-4  months 


TABLE  3 


BUDGETARY  COSTS  FOR 

FUEL  HANDLING  AND  STORAGE  AWAY  FROM  MINE 


Truck  Dumper  with  scale 

$105,750 

Hopper  with  live  bottom  drag 

chain 

112,500 

Magnet 

15,000 

Belt  Conveyor  - 24  inches  by 

90  feel  long 

45,000 

Disc  Screen  with  two  chutes 

30,000 

Hammer  Hog  with  75  hp  motor 

30,000 

Belt  Conveyor  - 24  inches  by 

200  feet 

90,000 

Motor  Starters  and  Controls 

7,600 

Sub-total 

$435,850 

Installation 

108,950 

TOTAL 

$544,800 

Delivery  Time:  4 months 
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Figure  5 

PLANNING  SCHEDULE  - LIBBY,  MT 


MONTHS 

0 1 2 3 4 5 6 7 8 9 


DESIGN 

| ISSUE 
1 EQUIP. 
| SPEC 


! PREPARE  DWGS 

i 


i 

i 

i 

i 


PROCUREMENT 

FABRIC  AND  DELIVER  EQUIPMENT 


CONSTRUCTION 


SITE  INSTALL  START 

PREP  FOUNDATIONS  INSTALL  EQUIP.  FBC  UP 

!ii  ii 


Note:  The  fluidized  bed  combustor  is  on  the  critical  path  and 

is  shown  on  the  time  line  for  critical  path  and  is 
shown  on  the  time  line  for  procurement.  All  other 
equipment  will  be  delivered  and  installed  prior  to 
completion  of  the  FBC. 
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TASK  106;  BIOENERGY  SUPPLY  SYSTEM  PRELIMINARY  ECONOMICS 


1.  INTRODUCTION 

The  first  phase  of  the  Libby  Bioenergy  Project  is  to  demonstrate 
to  W.R.  Grace  & Co.  that  forest  residue  is  a firm  and  reliable 
alternative  energy  option  for  their  mining  operation.  Libby  is 
located  in  the  center  of  an  established  timber  production 
region.  The  waste  products  not  used  by  the  forest  products 

industry  can  be  manufactured  into  a traditional  fuel  product, 
which  can  be  fed  into  conventional  wood  fuel  burners  to  produce 
energy  for  the  mining  operations.  This  section  integrates  the 
previously  described  components  into  a functional  unit  and 
prepares  a base  case  economic  performance  analysis.  This  base 
case  analysis  will  be  used  to  formulate  the  plan  for  proceeding 
to  the  next  phase. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

The  purpose  of  this  task  is  to  prepare  a preliminary  economic 
performance  profile  for  a bioenergy  supply  system.  Information 
obtained  in  the  preceding  tasks  will  be  used;  cost  for  fuel 
F.O.B.  to  the  W.R.  Grace  mine  will  be  estimated.  The  result 
will  be  cost  and  performance  analysis  for  the  fuel  supply  system 
broken  down  into:  forest  residue  (stumpage),  recovery, 

preparation,  transportation,  fuel  handling  and  storage,  and 
energy  conversion. 

3 . BIOENERGY  SUPPLY  SYSTEM  DESCRIPTION 


The  cost  and  system  performance  data  prepared  in  this  task  is 
for  a system  to  harvest  stagnated  lodgepole  pine  stands  having 
an  average  stem  diameter  of  3 to  4 inches.  These  stands  are 
located  within  a 50-mile  haul  distance  of  the  W.R.  Grace  mine. 

Two  forest  residue  recovery  systems  were  configured  for  the 
initial  phase  investigations.  These  two  alternatives  will  be 
known  as;  (1)  in-woods  chipping,  and  (2)  chip-ar ■ -plant . The 
in-woods  chipping  system  is  shown  on  the  following  process 
diagram.  The  system  consists  of  f eller-bunchers  cutting  trees 
and  accumulating  them  in  piles.  A grapple  skidder  then  grabs 
the  pile  and  drags  it  to  a landing.  At  the  landing,  the  trees, 
limbs  and  all  are  fed  to  a portable  chipper  and  blown  into  a 
waiting  chip  van.  The  fuel  chips  are  then  hauled  to  a fuel 
storage  pile  at  the  W.R.  Grace  mine. 

The  chip-at-plant  system  locates  the  chipper  at  the  fuel  storage 
pile  rather  than  in  the  woods.  Whole  trees  are  loaded  onto 
logging  trucks  with  special  side  rails  and  hauled  to  a central 
location  for  chipping. 


The  burner  and  gas  handling  system  is  shown  schematically  on 
Figure  1 (Task  105).  The  primary  piece  of  equipment  is  the 
burner  itself.  A fluidized  bed  combustor  w as  chosen  because  of 
its  ability  to  accept  various  types  and  qualities  of  fuel  and 
its  suitability  for  hot  gas  collection  for  a drier. 

The  combustor  has  a bed  or  thick  layer  of  non-combustible 
material  in  the  bottom  of  a furnace  section  that  becomes 
suspended  when  air  is  blown  in  under  the  bed.  The  bed  material 
behaves  much  like  a boiling  pot  of  water,  hence  the  term 
"fluidized".  Fuel  is  introduced  above  the  bed  or  in  the  bed, 
depending  on  the  manufacturer  and  type  of  fuel.  The  fuel  is 
agitated  and  mixed  in  the  bed  material  allowing  it  to  combine 
with  combustion  air.  A fan  is  necessary  to  blow  the  air  in 
under  the  bed  to  fluidize  the  material  and  provide  combustion 
air. 

The  exhaust  gases  are  approximately  1600  degrees  F when  they 
leave  ■ the  combustor  and  must  be  mixed  with  cooler  air  before 
entering  the  particulate  removal  equipment.  A blending  air  fan 
with  an  inlet  control  damper  provides  this  air  and  mixes  the 
cool  air  with  the  exhaust  gases  in  a blending  box.  Ash 
particles  are  removed  from  the  gases  in  a multiple  cyclone 
mechanical  separator  to  avoid  contamination  of  the  vermiculite. 
The  cleaned  gases  will  be  approximately  850  degrees  F when  they 
enter  the  drier,  which  is  consistent  with  the  temperatures  now 
being  attained  with  the  burning  of  oil . 

The  fuel  handling  and  storage  system  at  the  mine  is  shown 
schematically  on  Figure  2 (Task  105).  The  intent  of  the  fuel 
handling  design  is  to  allow  the  greatest  flexibility  so  that 
wood  fuel  or  coal  can  be  handled  with  minimal  impact  to  the 
operation.  Dump  trucks  will  be  used  to  transport  fuel  up  to  the 
mine  and  will  dump  their  loads  into  a concrete  hopper.  The 
bottom  of  the  hopper  is  provided  with  drag  chain  conveyors  that 
unload  the  hopper  and  pass  the  fuel  under  an  electric  magnet  to 
remove  steel  and  iron.  The  fuel  is  dropped  onto  a flexible  wall 
.-onveyor  that  transports  the  fuel  to  a storage  silo  sized  to 
handle  wood  fuel  for  three  days  of  operation. 

A removable  in-line  delumper  is  used  to  break  up  chunks  of 
frozen  coal  when  required,  but  can  be  pulled  back  out  of  the 
chute  when  wood  fuel  is  being  used,  or  the  coal  is  not  frozen, 
or  for  maintenance. 

The  storage  bin  is  sized  to  give  three  days  of  continuous 
operation  of  the  combustor  using  wood  as  fuel  because  wood  has 
the  lower  heating  value  per  pound  and  is  the  least  dense.  A 
sweep  auger  is  used  to  prevent  bridging  of  the  wood  fuel  in  the 
bin  and  provide  an  even  flow  to  the  screw  conveyor  that  feeds 
the  pneumatic  feed  line  to  the  combustor.  The  auger  can  be 
removed  or  left  in  place  when  coal  is  used,  since  coal  flows 
quite  readily  in  a bin  with  bottom'  walls  sloped  60  degrees  or 
greater. 

The  fuel  handling  and  storage  system  away  from  the  mine  is  shown 
schematically  on  Figure  3.  Forest  residue  and  wood  waste  will 
be  received  at  the  yard  in  large  20  unit  vans.  A single  unit 
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truck  scale  and  dumper  is  used  to  weigh  the  incoming  fuel  and 
empty  the  truck  into  a hopper.  The  hopper  is  unloaded  by  a drag 
chain  conv'eyor  onto  a belt  conveyor  that  elevates  the  fuel  to  a 
disc  screen.  An  electric  magnet  upstream  of  the  screen  removes 
any  potentially  damaging  tramp  iron.  The  screen  allows  pieces  3 
inches  and  smaller  to  pass  through  onto  a belt  conveyor  _ for 
stackout  on  the  storage  pile.  Oversized  pieces  are  dropped  into 
a hammer  hog  for  size  reduction  before  placement  on  the  storage 
pile . 

4.  BIOENERGY  SYSTEM  PERFORMANCE  CHARACTERISTICS 
Forest  Residue  Reserves  (Stumpage  Fee) 

Annual  forest  residue  (logging  residue  and  stand  conversion 
residue)  produced  in  the  Kootenai  National  Forest: 

Logging  Residue  1,594,000 

Stand  Conversion  Residue  244,000 

TOTAL  ANNUAL  RESIDUE  1,838,000 


Lowest  cost  stand  conversion  residue 
(less  than  40%  slope  and  existing  access 

roads)  is  5,556  acres,  or  111,320  tons 

Unroaded  stands  at  less  than  40%  slope  are 

7,132  acres,  or  142,640  tons 


Recoverable  stagnated  lodgepole  stands 


253,960  tons 


Note:  This  does  not  include  beatle  kill  areas,  etc. 


Stumpage  fees  would  be  in  the  form  of  a contract  with  the  U.S. 
Forest  Service  to  remove  these  stagnated  lodgepole  pine  stands 
over  a ten  year  period.  The  stumpage  fee  would  at  zero  or 
minimal  cost  to  Rayson  Brothers.  These  reserves  will  be  used  by 
Rayson  as  the  ace  in  the  hole  to  cover  any  fuel  supply  shortages 
that  may  occur  from  the  normal  logging  residue  recovery 
operation. 

Logging  Residue  Reserves  (Stumpage  Fees) 

Logging  residue  recovery  will  be  the  main  fuel  supply  source 
because  of  its  larger  volume  potential  of  1,594,000  tons  per 
year.  Rayson  Brothers  will  integrate  logging  residue  recovery 
with  their  traditional  timber  logging  operations.  Historically, 
the  Rayson  Brothers  have  logged  approximately  1 million  board 
feet  (5,000  tons)  of  timber  per  year. 

The  stumpage  fees  for  logging  residue  are  included  in  the  base 
timber  fees  and  thus,  no  cost  to  the  logging  residue  operation. 
The  logging  cleanup  fees  will  be  used  to  support  the  logging 
residue  operation. 
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Residue  Recovery  Operation 


To  establish  a base  line  cost  representing  the  most  conservative 
method  to  supply  a firm  bioenergy  fuel  to  W.R.  Grace,  the 
recovery  of  non-commercial  stands  such  as  stagnated  lodgepoie 
stands  was  selected.  The  cost  performance  of  this  bioenergy 
fuel  supply  system  will  be  based  on  existing  operations  in  the 
Pacific  Northwest. 

The  following  presents  the  operating  cost  estimates  for  the  four 
scenarios  developed  for  the  forest  residue  recovery  base  case: 


Case  1:  Chipping-at-Plant : Optimum  Equipment  Performance 

72,000  tons  per  year 

Case  2:  In-Woods-Chipping : Optimum  Equipment  Performance 

72.000  tons  per  year 

Case  3:  Chipping-at-Plant:  Dryer  Fuel  Production 

12.000  tons  per  year 

Case  4:  In-Woods-Chipping:  Dryer  Fuel  Production 

12,000  tons  per  year 
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MONTHLY  OPERATING  COSTS 


CHIPPING  AT  PLANT:  OPTIMUM  EQUIPMENT  PERFORMANCE  (72,000  tons 

per  year) 


Equipment-Production 


Labor  - Direct  (11/22)  @ 
Labor  - PR  Taxes  (30%) 
Labor  - Fringe  (5%) 

Diesel 

Gas 

Repairs -Maintenance 
Parts-Supplies  (5%) 
Insurance-Liab . & Casual. 
Licenses -Permits 
PU  Expense  (.25  mile) 
Stumpage 

Depreciation  (3  years) 


$13.00 


$ 42,900 
12,870 
2,145 
13,200 
150 
14,654 
7,327 
9,800 
300 
2,284 
-0- 

49,038 


$154,671 


General 


Office  Rent 
Bookkeeping 
Management 

Management-PR  Txs  (10%) 
Management  - Fringe  (5%) 
Legal-Accounting 
Insurance 

Travel  & Entertainment 


400 

880 

5,642 

1,304 

326 

400 

35 

375 


9,362 


Other 


Equipment  Lease  Costs 
Professional  Services 
Fuel  Hauling  Contract 


TOTALS 

Operating  Profit  (before  tax) 
GRAND  TOTAL 


SUMMARY 


Ton  Cost 
Ton  Sale 


*25.39  m 
30.47 


$ 39,196 
2,400 
55,542 


97,139 

$261,172 

52,234 

$313,406 


NET  PROFIT  $ 5.08  = $365,636 

Note  (1):  Seven  months  per  year  operating  schedule. 


67 


MONTHLY  OPERATING  COSTS 


IN-WOODS  CHIPPING:  OPTIMUM  EQUIPMENT  PERFORMANCE 


Equipment  Production 


Labor  - Direct  (18/9)  @ $13.00 
Labor  - PR  Taxes  (30%) 

Labor  - Fringe  (5%) 

Diesel 

Gas 

Repairs -Maintenance 
Parts-Supplies  (5%) 
Insurance-Liab.  & Casual. 
Licenses -Permits 
PU  Expense  (.25  mile) 

Stumpage 

Depreciation  (3  years) 


General 


Office  Rent 
Bookkeeping 
Management 

Management-PR  Txs  (10%) 
Management  - Fringe  (5%; 
Legal -Accounting 
Insurance 

Travel  & Entertainment 


Other 


Equipment  Lease  Costs 
Prof essional  Services 
Fuer  Hauling  Contract 


TOTALS 

Operating  Profit  (before  tax) 
GRAND  TOTAL 
SUMMARY 


Ton  Cost 
Ton  Sale 

NET  PROFIT 


$23.28 
27.94  (D 

$ 4.66  = $335,520 


35,100 

10,530 

1,755 

10,725 

150 

11,042 

5,521 

9,000 

250 

2,287 

-0- 

38,047 


400 

880 

5,642 

1,304 

326 

400 

35 

375 


$ 31,301 
2,400 
72,030 


$124,407 


9,362 


105,731 


$239,500 

47,900 

$287,400 


Note  (1):  Seven  months  per  year  operating  schedule. 
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MONTHLY  OPERATING  COSTS  , 


CHIPPING  AT  PLANT:  DRYER  FUEL  PRODUCTION 

Equipment  Production 


Labor  - Direct  (3)  @ $13.00  $ 6,864 
Labor  - PR  Taxes  (30%)  2,059 
Labor  - Fringe  (5%)  343 
Diesel  1,936 
Gas  25 
Repairs-Maintenance  (10%)  2,472 
Parts-Supplies  (5%)  1,236 
Insurance-Liab . & Casual.  1,650 
Licenses-Permits  105 
PU  Expense  (.25  mile)  480 
Stumpage  27,428 
Land  Lease  (Yard)  <on  site>  1,000 
Depreciation  (3  years)  8 ,240 


$ 53,838 


General 


Office  Rent 
Bookkeeping 
Management 

Management-PR  Txs  (10%) 
Management  - Fringe  (5%) 
Legal- Accounting 
Insurance 

Travel  & Entertainment 


$ 400 

500 
5,642 
1,228 
307 
250 
25 
200 

8,552 


Other 

Equipment  Lease  Costs  $ 8,752 

Professional  Services  1,714 

No  freight  - On-site  Facility  ~0~ 

TOTALS 

Operating  Profit  (before  tax) 

GRAND  TOTAL  (1) 

SUMMARY 

Ton  Cost  $42.50 

Ton  Sale  51.00 

NET  PROFIT  $ 8.50  = $102,008 


10,466 
$ 72,856 
14,571 
$ 87,427 


Note  (1):  Seven  months  per  year  operating  schedule. 
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MONTHLY  OPERATING  COSTS 


IN-WOODS  CHIPPING:  DRYER  FUEL  PRODUCTION 

Equipment  Production 


Labor  - Direct  (4)  @ $13.00 

$ 

9,152 

Labor  - PR  Taxes  (30%) 

2,745 

Labor  - Fringe  (5%) 

458 

Diesel 

2,178 

Gas 

105 

Repairs -Maintenance 

3,688 

Parts-Supplies  (5%) 

1,844 

Insurance-Liab.  & Casual. 

2,950 

Licenses -Permits 

195 

PU  Expense  (.25  mile) 

1,398 

Stumpage 

-0- 

Depreciation  (3  years) 

12,652 

General 

Office  Rent 

$ 

400 

Bookkeeping 

500 

Management 

5,642 

Management-PR  Txs  (20%) 

1,228 

Management  - Fringe  (5%) 

307 

Legal- Accounting 

250 

Insurance 

25 

Travel  & Entertainment 

200 

Other 

Equipment  Lease  Costs 

$ 

12,937 

Professional  Services 

1,714 

Fuel  Hauling  Contract 

12,000 

TOTALS 

Operating  Profit  (before  tax) 
GRAND  TOTAL  (7  months  per  year) 
SUMMARY 

Ton  Cost  $42.33 

Ton  Sale  50.80 

NET  PROFIT  $ 8.47  = $101,640 


$ 37,362 


8,552 


26,651 
$ 72,565 
14,513 
$ 87,078 
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Fuel  Handling  Storage 


The  labor  to  operate  the  fuel  handling/storage  facilities  is 
included  in  the  respective  scenerio  for  the  base  case.  The 
facilities  to  provide  for  fuel  receiving,  storage,  reclaim  and 
loading  into  truck  for  transport  to  the  mine  are  estimated  at 
$544,800.  The  annual  operating  costs  for  this  system  are 
estimated  as  follows: 

Annual  capital  recovery  at  15%  and  a 15 

year  life  are  $ 93,170/yr. 

Annual  maintenance  supplies  @ 1%  5,448/yr. 

Annual  power  costs: 

150  hp  connected  x 250  days  x 8 hr/day 
x 30%  load  factor  = X.745  kw/hp  = 67,050  KwK 
x $0. 04/KwH  = 2,682 

Haul  truck  costs  @ $0. 13/ton  mile  x 5 mile 

haul  x 12,000  tons  = 7 ,800 

Annual  Fuel  Storage/Handling  Cost  $109,100 

Energy  Conversion 

The  energy  conversion  facility  cost  is  estimated  at: 

Combustion  and  gas  handling  equipment  $646,250 

Mine  fuel  handling  and  storage  264 , 920 

TOTAL  $911,170 

Annual  operating  costs  are  estimated  as  follows: 

Annual  capital  recovery  (15  years  @ 15%)  $155,826/yr. 

Incremental  operating  costs  over 

existing  system  none 

Ash  disposal  cost  - $2/ton  @ 5%  ash 

x 12,000  tons  1 , 200 

TOTAL  COST  FOR  ENERGY  CONVERSION  $157,026 
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5 . SYSTEM  ECONOMIC  PERFORMANCE  CHARACTERISTICS 


The  bioenergy  fuel  supply  system  has  as  its  energy  source  the 
renewable  forest  that  surrounds  the  Libby  area.  This  renewable 
resource  is  independent  of  all  traditional  world  energy  impacts 
to  which  the  oil  market  is  vulnerable. 

The  fuel  supply  strategy  developed  includes: 

. Recovery  of  logging  residues  from  traditional  logging 
operations . 

. An  independent  reserve  of  stagnated  non-commercial  stands 
to  cover  any  shortages  of  logging  residue  due  to 
potential  upsets  in  the  traditional  lumber  and  chip 
market . 

. Independent  local  contractor. 

A locally  manufactured  energy  resource. 

Long-term  cost  escalation  keyed  to  the  forest  products 
industry,  which  has  a lower  escalation  rate  than  most 
traditional  industries. 

. Utilizes  waste  products  of  the  forest  products  industry. 

6 . BIOENERC-Y  SYSTEM  COST  PERFORMANCE  BY  SUBSYSTEM 


Stumpage:  Dryer  Fuel:  12,000  tons  per  year 

Residue  Recovery  Costs  (in-woods  chipping) 


Capital  Recovery  $ 12,937 
Hauling  Cost  12,000 
Operating  Cost  37,362 
General  8,552 
Contract  1,714 


$ 87,078 
109,100 
157,026 


Sub-total  $ 72,565 

Operating  Profit  14,513 

RECOVERY  COST 
Fuel  Storage  and  Handling 
Fuel  Conversion 


TOTAL  ANNUAL  BIOENERGY  COST 


$353,204 


Annual  Cost/Ton  Fuel 


$ 29.43/ton 
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7.  BIOENERGY  FUEL  SUPPLY  PERFORMANCE  CHARACTERISTICS 


Dryer  Fuel  Requirements 

Annual  Fuel  Quantity  570,000  gallons  oil 

Annual  Energy  Rgmt.  @ 148,000  Btu/gal  #5  oil 

= 8.44  x 1010  Btu's 

Annual  • Wood  Rgmts.  @ 4,500  Btu's  per  pound  (9.0  x 106 

Btu/ton) 

= 8.44  x ipl0  ptn  x .95  boiler  efficiency 
9.0  x 10°  Btu/ton  x 0.65- boiler  efficiency 
= 13,706  tons  coal  per  year 

Average  Monthly  Fuel  Rgmt. 

= 13,706  tons  = 1,143  tons 

12  mos. 

Average  Weekly  Fuel  Rgmt. 

= 13,706  tons  = 274  tons 

50  weeks 

Average  Daily  Fuel  Rgmt. 

= 274  tons 
5 days 


54.8  tons  per  day 


Steam  Fuel  Requirements 


Annual  Fuel  Quantity  315,000  gallons 

Annual  Energy  Rgmt.  @ 148,000  Btu/gallon  #5  oil 


= 4.662  x 1010  Btu's 


Annual  Wood  Requirements  @ 4,500  Btu  per  pound  (9.0  x 10( 

Btu/ton) 


= 4.662  x lO.lQ-x  0.95  boiler  efficiency 

9.0  x lCf6  Btu/ton  x 0.65  boiler  efficiency 

= 7,571  tons  coal  per  year 

Average  Monthly  Fuel  Requirement 

= 7,571  tons  = 1,514  tons  per  month 

5 months 

Average  Weekly  Fuel  Requirement 

= 2,950  tons = 349.4  tons  per  week 

5 months  x 52  weeks/ 12 

Average  Daily  Fuel  Requirement 

= 349.4  tons  per  v/eek  =70  tons/day 

5 days 
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• Electric  Fuel  Requirements 


Annual  Fuel.  Requirements  34,000,000  KwHr 

Annual  Fuel  Quantity  @ 14,000  Btu/KwHr 
for  coal  fueled  power  plant 

= 34.000,000  KwHr  x 14,000  Btu/KwHr 
9,000,000  Btu/ton  fuel 

= 52,889  tons  coal  per  year 

Average  Monthly  Fuel  Requirement 

= 52,889  tons  = 4,407  tons/month 
12 

Average  Weekly  Fuel  Requirement 

= 42 ,889  tons  = 1,058  tons/week 
50  weeks 

Average  Daily  Fuel  Requirements 

= 1.058  tons  = 212  tons  per  day 
5 
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TASK  107:  COAL  SUPPLY  SYSTEM 


1 .  INTRODUCTION 


Coal  is  a traditional  energy  source  for  industry.  The  nearest 
viable  coal  supplies  to  Libby,  Montana  are  the  Crows  Nest  Mine, 
Fernie,  B.C.  (120  miles),  Buckskin  Mine,  Gillett,  Wyoming,  and 
Western  Energy  mine  at  Colstrip,  Montana.  All. three  coal  mines 
have  production  capacities  in  excess  of  one  million  tons  per 
year.  Each  coal  source  has  a unique  chemistry  and  must  be 
carefully  matched  to  the  type  of  coal  burning  equipment  to 
ensure  compatibility. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

The  purpose  of  this  task  is  to  document  the  coal  supply  system, 
define  the  transportation  system  and  secure  a copy  of  a sample 
coal  supply  contract.  The  fuel  supply  reserves,  quantities 
available,  specifications  and  costs  will  be  documented  for  the 
mine. 


3.  DESCRIPTION  OF  COAL  SUPPLY  SYSTEM 

The  coal  from  the  Crows  Nest  Mine  at  Fernie,  B.C.  is 
substantially  cheaper  than  the  two  other  mines: 


Location 


Cost  per 
Million  Btu 


Crows  Nest,  Fernie,  B.C. 
Buckskin  Mine,  Wyoming 
Western  Energy,  Montana 


$ 1.98 
3.26 
3.54 


For  this  investigation,  only  the  Fernie,  B.C.  coal  will  be 
evaluated  because  of  its  lower  cost. 


The  Crows  Nest  mine  at  Fernie,  B.C.  is  approximately  120  miles 
north  of  Libby,  Montana.  The  mine  produces  metallurgical  and 
thermal  coal  for  markets  around  the  world.  The  metallurgical 
coal  is  used  in  the  manufacturing  of  steel  and  has  a high  value 
on  the  world  market. 


The  lower  quality  (thermal)  coal,  is  a by-product  of  the 
metallurgical  coal  operation  and  is  availbale  at  a relatively 
low  cost  at  the  mine.  The  coal  would  be  loaded  into  trucks  and 
hauled  120  miles  to  Libby.  The  transportation  cost  is  the 
primary  element  in  the  cost  of  thermal  coal.  Rail 
transportation  is  more  costly  than  trucking  because  of  the  small 
quantities  required  by  the  mine  and  higher  transportation  rates 
of  the  railroad. 


Tests  were  conducted  in  January  and'  February  1982  to  burn  a coal 
sample  to  ensure  that  the  coal  is  acceptable  for  boiler 
operation.  The  test  report  is  in  Appendix  A. 

The  Canadian  coal  supply  could  be  inaccessible  in  the  event  of 
actions  by  either  the  United  States  or  Canadian  governments. 
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FUEL  TRANSPORTATION  SYSTEM 


5 . 


Fuel  for  the  process  at  Libby  can  be  broken  down  into  two  broad 
categories,  liquid  and  solid  fuel. 

Liquid  fuels  are  easily  sotred,  but  the  price  is  prohibitive; 
they  will  be  considered  as  a standby  fuel.  For  the  purpose  of 
this  study,  liquid  fuels  have  been  ruled  out  as  a primary  fuel 
alternative. 

Solid  fuels  can  be  shipped  into  Libby  in  one  of  two  ways.  The 
first  way  is  by  rail.  This  method  would  entail  the  construction 
of  a $150,000  unloading  facility.  Additional  maintenance  costs 
and  labor  costs  would  be  incurred  with  the  rehandling  of  the 
solid  fuel  from  the  train  to  a truck  for  transportation  to  the 
mine  site.  Once  at  the  mine  site,  a truck  dump  would  have  to  be 
constructed  just  as  if  the  solid  fuel  had  been  trucked  from  its 
origin.  Therefore,  it  makes  sense  to  circumvent  the  additional 
capital  outlay  and  maintenance  problems  and  truck  the  fuel  the 
entire  distance.  This  makes  even  more  sense  in  light  of  the 
fact  that  there  are  several  fuel  sources,  including  waste  wood 
fuel  and  coal  within  trucking  distance  at  a cost  savings  over 
rail  transportation.  The  price  for  a ton  of  coal  to  be  brought 
from  our  closest  source,  Fernie,  British  Columbia  by  rail  is 
$22.00  per  ton.  By  truck,  that  same  ton  of  coal  would  cost 
$14.75  to  move  by  contract  carrier.  Using  W.R.  Grace  trucks  and 
personnel,  the  cost  would  be  $16.35  per  ton.  See  Appendix  B for 
calculations.  It  is  concluded  that  the  solid  fuels  be  trucked 
to  the  mine  site  and  a truck  dump  constructed  for  contract  haul 
or  to  haul  the  fuel  with  Grace  trucks. 


TRUCK  DUMP 

A truck  dump  was  designed  to  handle  coal  and  waste  wood  fuels. 
There  were  several  truck  dump  models  handling  just  coal  or  just 
hog  fuel.  The  truck  dump  models  designed  to  handle  only  coal 
would  cause  bridging  problems  with  the  hog  fuel.  The  units 
designated  for  hog  fuel  would  wear  out  in  an  extraordinarily 
short  time  if  subjected  to  the  abrasiveness  of  coal. 

The  design  criteria  for  the  truck  dump  included  adaptability  to 
any  solid  fuel.  It  had  to  be  large  enough  to  accept  a 12  unit 
hog  fuel  trailer  (1  unit  equals  200  cu.  ft.)  and  must  be  able  to 
service  both  belly  dump  and  end  dump  trailers.  Also,  some  sort 
of  dust  suppression  system  had  to  be  included  should  it  be 
needed  with  the  coal  dumps . 

The  design  arrived  at  included  a concrete  hopper  12'  wide  by  15' 
long  by  15'  deep.  In  order  to  alleviate  the  bridging  problems 
with  hog  fuel,  the  system  was  designed  to  allow  for  a live 
bottom  feeder  arrangement.  These  screw  conveyors  will  discharge 
onto  a converging  screw  conveyor  that  will  collect  and  discharge 
into  a single  chute  to  the  bucket  elevator,  as  shown  in  Figure 
1.  The  hopper  includes  a portable  cover  to  reduce  equipment 
deterioration  due  to  weathering.  When  hog  fuel  is  not  used  as 
the  primary  fuel  source,  a false  bottom  would  be  installed  to 
handle  coal. 
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The  chute  from  the  truck  dump  to  the  bucket  elevator  will 
include  two  items:  (1)  a magnet  to  retrieve  the  majority  of  the 
tramp  iron,  which  protects  the  crusher,  and  (2)  a crusher  to 
reduce  the  oversize  material.  The  crusher  is  intended  more  as  a 
delumper  rather  than  as  a particle  size  reducer.  Coal  delivered 
in  the  winter  will  have  a tendency  to  lump  and  could  cause  some 
problems  with  the  pneumatic  feed  line.  As  an  added  advantage, 
other  larger  sized  coals  could  be  used  in  the  event  of  an 
emergency  or  as  a less  expensive  source. 

A bypass  will  be  installed  to  allow  those  particles  not 
requiring  delumping  to  pass  by  the  crusher  without  adding  to  its 
wear.  It  will  also  serve  as  a bypass  when  hog  fuel  or  similar 
fuels  are  used. 

The  chute  will  feed  a conveyor  that  will,  raise  the  material  to  a 
height  that  will  allow  gravity  flow  to  carry  the  solid  fuel  into 
the  silo  by  means  of  additional  chute  work. 

FUEL  STORAGE 

A similar  problem  to  the  universality  of  the  truck  dump  was 
encountered  with  the  fuel  storage  system.  Coal  can  flow  out  of 
any  properly  constructed  tapered  discharge  silo.  Hog  fuel  will 
bridge  and  cause  feed  problems  to  the  burner  when  stored  in  the 
same  silo  design.  On  the  other  hand,  an  efficient  system  to 
store  and  retrieve  hog  fuel  is  normally  a high  maintenance  item 
when  subjected  to  abrasive  materials  such  as  coal. 

A compromise  was  gained  by  using  a silo  storage  system  developed 
by  Wellons,  Inc.  of  Portland:,  Oregon.  Their  system  involves  a 
tapered  discharge  silo  and  an  agitator  screw  that  runs  along  the 
inside  of  the  tapered  bottom  (see  Appendix  D).  The  system  was 
designed  primarily  for  the  wood  products  industry,  but  is 
adaptable  to  any  solid  fuel. 

When  coal  is  used  as  the  primary  fuel,  the  agitator  can  be 
deleted.  When  hog  fuel  is  used,  the  agitator  will  be  required. 

Note:  The  silo  proposed  is  a Wellons  unit.  The  silo  is  17  feet 
in  diameter  and  40  feet  high.  This  will  give  a useable  storage 
capacity  of  10,200  cubic  feet.  This  equates  to  enough  for  12 
days  of  operation  if  coal  is  used  and  3 days  if  hog  fuel  is 
used.  The  Wellons^  silos  are  of  a bolt-together  plate 
construction. 

The  Wellons  Posi-flow  Silo  offers  flexibility,  economy  and 
reliability  for  all  solid  fuels. 
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6 . SAMPLE  FUEL  SUPPLY  CONTRACT 

The  mine  does  not  have  a standard  thermal  coal  contract.  The 
contract  envisioned  is  a simple  letter  contract  for  a shOi.  c 
term,  one  to  five  years  in  duration.  The  fuel  pricing  structure 
is  anticipated  to  be  the  most  difficult  part  of  the  ^contract 
negotiation.  Because  the  mining  operation  primary  product  is  a 
value  metallurgical  coal  and  the  annual  volume  purchased  is 
a small  quantity,  the  basic  fuel  purchase  contract  will  be 
simple  in  form  and  content. 

The  following  is  an  outline  of  the  major  provisions  proposed  for 
a coal  supply  contract: 


. Term 
. Price 

. Specification 
. Quantity 
. Shipping 

7.  COAL  RESERVES  AVAILABLE 

The  Crows  Nest  Mine  is  operated  by  Kaiser  Resources  Coal 
Division.  They  mine  approximately  10  million  tons  of 
metallurgical  coal  annually.  The  reported  coal  reserves  are  in 
excess  of  2 billion  tons.  This  is  a 200  year  supply  of  coal  and 
is  more  than  adequate  to  ensure  a fuel  resource  for  W.R.  Grace 
vermiculite  mine. 
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8 . COAL  SPECIFICATIONS 


Typical 


Moisture  (Total) 

15.0% 

Proximate  Analysis  (Air  Dry): 

Inherent  Moisture 

1.5% 

Ash 

33.0% 

Volative  Matter 

18.0% 

Fixed  Carbon 

47.5% 

Sulphur 

0.3% 

Hardgrove  Grindability 

105 

Ash  Analysis: 

Si02  — 60.2% 

CaO 

2.7% 

AI2O3  _ 28.9% 

MgO 

0.9% 

Fe203  - 3.9% 

S03 

“ 1*2% 

Ti02  - 1.1% 

Na20 

“ 0 • 1 % 

P2O5  - 0.2% 

k2o 

1.1% 

Ash  Fusion  (reducing): 

Initial  Deformation 

1300  Deg.  C + 

BTU's  Per  Pound: 

Gross  BTU/lb  (Air  Dry) 

9,830  BTU/lb 

Gross  BTU/lb  (As  Received) 

8,475  BTU/lb 

(Use  8,400  Btu/#  for  evaluation 

purposes ) 

Calories  Per  Gram: 

Gross  Calories/Gram  (Air  Dry) 

5,460  Kcal/Kg 

Gross  Calories/Gram  (As  Received) 

4,710  Kcal/Kg 

Size  Consist: 

2"  x O (approx 

+ 3/8" 

7% 

- 3/8"  + 28  M 

48% 

- 28  M + 100  M 

24% 

- 100  M + 0 

21% 
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9.  COAL  COST  DATA 


Coal  costs  include  the  following  elements:  coal  purchase  cost 
at  the  coal  mine  ant  cruck  haul  costs  delivered  into  the  coal 
storage  system  at  the  Libby  operation.  The  first  cost,  coal 
commodity  cost,  has  the  likelihood  to  be  priced  as  a mine  waste 
product.  Thus,  the  long-term  price  structure  will  be  assumed  to 
cover  the  costs  to  load  into  trucks  and  the  administrative 
costs.  The  commodity  cost  wiil  be  assumed  to  be  a variable 
amount  based  on  the  world  energy  market  for  oil  and  the  domestic 
electric  costs.  It  is  logical  to  assume  that  in  the  long  run, 
coal  would  eventually  become  competitive  with  the  traditional 
energy  markets. 


COAL  COST  DATA 


Commodity  $ 6.00 

Loading  and  Handling  1.50 

Administrative  0.50 

Truck  Haul  (U  ( $0 . 13/ton-mile ) x 120  miles  15 . 60 

Total  Cost  F.O.B.  to  W.R.  Grace  $23. 60/ton 

Note  (1):  Per  quote  from  Wallace  Colville  Motor  Freight,  Inc. 

Coal  Cost:  16,800,000  Btu/Ton  (8,400  Btu/#)  = $ 1.23/MBtu 


C 
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l/I/estar  Mining  International 


Wost.ir  Mining 
International  l td 


October  17,  1 o ft  .1 


Mr  . .John  Woodward 
W . R . Grace  and  Co. 
P.0.  Box  609 
L i bby  , Montana 
U.S.A.  59920 


i«'l*  'I  *1  »f  •'»<»  (Of  M O ’ ' .? ? ,r 
(>/,  VW/.>  1 


&;«>  • 


<r> 


Csf 


C 


Dear  .John: 


As  wo  discussed  when  I dropped  by  your  office  on  October  7,  the 
following  are  some  revised  prices  for  our  thermal  coal  products. 
These  are  prices  that  we  would  be  indicating  for  prompt  delivery: 


G r e e n h i 1 1 3 Thermal  Coal 
R a 1 m e r Thermal  Coal 
Elkview  Thermal  Coal 

The  above  prices  are  o noted  in 
ered  onto  trucks  or  rail  cars 


US$18 .50/ST 
US$15 .00/ST 
US$  8.00/ST 


IJ 
a t 


S . dollar 
t h cr'TiT  i n e 


short  ton 


s i tel^ 


del  i v - 


I hope  that  these  prices  are  of  some  interest,  as  you  can  see 
there  has  been  a considerable  softening  of  thermal  coal  prices 
and  we  do  not  expect  any  dramatic  changes  in  the  near  term.  If 
you  have  any  further  questions,  give  me  a call. 


\S 


Yours  truly. 


Cr  \ ^ > 

Guy  Hey  wood 

Marketing  Representative 


RGH  : 1 1 t 
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li.KVlCW  I II  IRMA!.  COAL  S PLC  II'  I ('  A’l  I ONS 


Moisture  (Total) 

TYP  1 CA1. 
I 3.00 

PROXIMATE  ANALYSIS: 
(Air  Dry  Basis) 

Inherent  Moisture 

c/ 

/w 

1.50 

Ash 

% 

38-00 

Volatile  Matter 

% 

18.00 

Fixed  Carbon 

% 

47-50 

Sulphur 

rtf 

•c 

0.30 

Hardgrove  Grindability 

1 ndex : 

105 

Calorific  Value: 

Gross  Air  Dry 

cal,/  gm 

5,460 

(9,830  Btus/lb) 

Gross  As  Received 

cal /gin 

4.710 

8,475  Btus/lb) 

lltimac-e  Analysis: 

Carbon 

C* 

57.90 

Hydrogen 

U% 

3-40 

Nitrogen 

s% 

C .00 

Sul phur 

5% 

0.30 

Ash 

Ash% 

53-1 0 

Oxygen 

OS 

4 . 70 
100.00 

Ash  Analysis: 

Si0o  6 C . 2 
A1203  28.9 
Fe-0,  3-9 
CaO  2.7 
MgO  0 . 9 

P„0_  0.2 

*•  -> 

Na  ^ 0 0.1 

K..,  C 1.1 

TiO,,  1.1 

SO.,  1.2 

0 

Ash  Fusion  Temperature: 

Initial  Deformation 

( Re  dm  . ug 

) 1 , 3 0 0 deg.  C 

S i / e 2 " X 0 


A 

^Al/Vestar  Mining 


LIST  OF  REFERENCES 


. "Montana's  Forest  Products  Industry,"  Charles  E.  Keegan  III, 
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. "The  Cost  and  Availability  of  Forest  Residue  in  the  Northern 
Rocky  Mountains,"  Charles  E.  Keegan  III,  Bureau  of  Business 
and  Economic  Research,  University  of  Montana,  Missoula. 
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TASK  108:  COAL  BURNING  FACILITIES  CONCEPTUAL  DESIGN 


1_. INTRODUCTION 

The  facilities  for  the  burning  of  coal  to  supply  the  thermal 
energy  for  the  W.R.  Grace  mine  vermiculite  drier  are  described 
below  as  two  subsystems;  the  burner  and  hot  gas  handling  system 
and  the  fuel  handling  system  at  the  mine.  Both  of  these  systems 
are  essentially  the  same  as  those  described  in  Task  105  for  the 
wood  fueled  combustor,  only  the  modifications  and  differences 
will  be  identified  here. 

2.  GENERAL  DESCRIPTION 

a.  The  burner  and  hot  gas  handling  system  for  coal  have  the 
identical  components  as  for  the  burning  of  wood.  The  schematic 
diagram  on  Figure  1 for  Task  105  shows  the  system  with 
differences  in  fuel  flow  rate,  air  flow  rates  and  temperatures. 

b.  The  fuel  handling  and  storage  system  at  the  mine  for  the 
handling  of  coal  is  basically  the  same  as  the  wood  handling 
system  and  is  also  represented  on  Figure  2 for  Task  105.  The 
following  modifications  would  be  recommended  when  handling  coal: 


- A grating  known  as  a "grizzly"  should  be  placed  over  the 
truck  dump  hopper  to  break  up  large  clumps  of  frozen 
coal  before  they  enter  the  hopper.  The  openings  on  the 
grizzly  would  be  approximately  12  inches  by  12  inches. 

If  fugitive  duct  becomes  a problem,  a water  spray  ring 
could  be  installed  at  the  hopper. 

Frozen  coal  should  be  further  broken  down  by  a crusher 
(de-lumper)  installed  in  the  vertical  chute  between  the 
hopper  drag  chain  discharge  and  the  flexible  wall  belt 
conveyor.  Since  the  de- lumper  would  only  be  required 
during  the  winter,  the  system  is  set  up  to  allow  easy 
removal  of  the  de-lumper. 

The  storage  bin  has  been  chosen  for  its  ability  to 
handle  hogged  wood  that  is  significantly  more  difficult 
to  get  to  flow  than  coal.  The  sweep  auger  is  not 

required  to  be  used  when  coal  is  stored  in  the  bin  and 
should  be  de-energized  or  removed  prior  to  the  use  of 
coal. 

3 . HEAT  BALANCE 

The  thermal  energy  required  for  the  drier  is  independent  of  the 
fuel  used,  so  the  24.8  million  BTU/hr  is  the  same  for  coal  as 
wood.  The  heating  value  of  the  coal  to  be  burned  at  the  mine  is 
approximately  8 , 400  .BTU/lb.  The  combustor  would  require  about 
3,114  lbs/hr  to  produce  the  heat  required.  Since  the  heating 

value  for  the  coal  is  higher  and  the  moisture  content  is  lower, 
the  gas  temperature  will  be  higher  than  that  for  wood.  The  1800 
degrees  F exhaust  gas  temperature  will  be  higher  than  that  for 
wood.  The  1800  degrees  F exhaust  gas  temperature  must  be  cooled 
with  a greater  volume  of  blending  air.  The  gas  flow  rates,  the 
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temperatures  and  the  pressures  are  shown  in  the  table  for  coal 
in  Figure  1 for  Task  105. 

4 .  PROCESS  DIAGRAM 


Figure  1 of  Task  105  shows  the  process  diagram  for 
and  air  handling  system.  Figure  2 of  Task 
applicable  to  coal  with  the  differences  identified  in  item 
above . 


5.  SITE  LAYOUT 

Figure  4 of  Task  105  applies  to 

6 . FUEL  SPECIFICATION 


Moisture  (Total) 

Proximate  Analysis  (Air  Dry): 

Inherent  Moisture 
Ash 

Volatile  Matter 
Fixed  Carbon 
Sulphur 

Hardgrove  Grindability 

Ash  Analysis 

Si02 

CaO 

AItO-3  ~ 

MgO 

Fe2°3 

so3 

Ti02 

Na?0 

P205 

k2o 

Ash  Fusion  (reducing): 

Initial  Deformation 
BTU's  Per  Pound: 


the  combustor 
105  is  also 
2 (b) 


the  use  of  coal  as  well  as  wood. 


Typical 

15.0% 


1.5% 

33.0% 

18.0% 

47.5% 

0.3% 

105 


60.2% 

2.7% 

28.9% 

0.9% 

3.9% 

1.2% 

1.1% 

0.1% 

0.2% 

1.1% 


1300  Deg.  C + 


9,830  BTU/lb 
8,475  BTU/lb 


Gross  BTU/lb  (Air  Dry) 
Gross  BTU/lb  (As  Received) 


(Use  8,400  Btu/#  for  evaluation  purposes) 
Calories  Per  Gram: 

Gross  Calories/Gram  (Air  Dry)  5,460  Kcal/Kg 

Gross  Calories/Gram  (As  Received)  4,710  Kcal/Kg 
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Size  Consist: 


2"  x 0 (approx) 


+ 3/8"  7% 

- 3/8"  + 28  M 48% 

- 28  M + 100  M 24% 

- 100  M + 0 21% 

7.  SOIL  DATA 

Based  on  the  foundation  design  for  the  existing  processing 
facilities,  spread  footings  would  be  used.  For  conceptual 
design  purposes,  a 3,500  pounds  per  square  foot  soil  bearing 
pressure  will  be  used. 

8 . WEATHER  DATA 

Source:  Climatological  Data  Annual  Summary,  Montana  1982,  Volume 
85,  Number  13,  National  Oceanic  and  Atmospheric 
Administration,  Asheville,  North  Carolina  28801. 

Annual  Precipitation:  20  inches 

Temperature  Extremes  and  Freeze  Data  °F: 

Highest  97° 

Lowest  -16° 

Cooling  Degree  Days  - Base  65°F  - 212  Annual 
Average  Temperature  - Annual  45°F 

Winter  27°F 
Summer  64°F 


9.  LICENSING  AND  PERMITTING  INFORMATION 

. The  particulate  emissions  must  not  exceed  25  tons  per  year. 

. Ash  disposal  to  be  in  mine  tailings  area. 

. All  waste  water  must  be  disposed  in  the  existing  mine  w’aste 
water  system. 

. Plant  water  to  be  supplied  from  existing  boiler  water  supply 
facilities. 

10.  PLANT  OPERATING  CRITERIA 

The  combustor  operation  with  coal  is  the  same  as  wood  with  the 
exception  that,  since  coal  has  a greater  density  and  higher 
heating  value,  the  same  storage  volume  will  provide  about  12 
days  of  storage.  (A  smaller  storage  bin  could  be  used  with  some 
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capital  cost  savings.) 

11.  PLfilIT  OPERATING  STAFF 


The  fluidized  bed  combustor  will  have  automatic  controls  for 
fuel  feed  and  combustion  so  that  only  periodic  checks  would  be 
required..  The  fuel  unloading  and  storage  at  the  mine  would 
require  about  one  hour  per  day  of  operator  surveillance.  Since 
the  demands  for  operator  time  are  relatively  small,  the  extra 
work  load  could  be  absorbed  by  the  current  staff  at  the  mine 
with  the  proper  training. 

12.  PLANT  MAINTENANCE 

With  the  exception  of ' the  controls,  the  fuel  handling  and 
storage  and  combustor  systems  have  relatively  conventional 
components  that  lend  themselves  to  standard  preventative 
maintenance  practices  with  which  the  current  mine  staff  is 
familiar. 

13.  CONCEPTUAL  DRAWINGS  AND  SKETCHES 
Refer  to  Task  105. 
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TASK  109 : PRELIMINARY  COAL  SUPPLY  SYSTEM  ECONOMIC  PERFORMANCE 


1.  INTRODUCTION 

In  order  to  develop  a meaningful  comparison  of  wood  fuels  to 
coal,  a coal  energy  system  will  have  to  be  .designed  and  priced 
out.  The  system  must  meet  the  same  performance  requirements  as 
required  for  the  wood  fuel. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

Based  on  the  conceptual  design  for  the  coal  burning  facilities 
(Task  108)  and  cost  of  coal  delivered  to  Libby  (Task  107),  the 
preliminary  economic  performance  characteristics  will  be 
prepared  for  the  coal  based  energy  supply  system. 

3.  COAL  SUPPLY  SYSTEM  DESCRIPTION 

The  economic  performance  for  the  coal  supply  system  will  be 
based  on  the  following  conceptual  design: 

. Purchase  coal  from  Crows  Nest  Mine,  Fernie,  B.C. 

. Contract  truck  hauling  to  Libby,  Montana. 

. Unload  coal  into  a coal  silo  on  top  of  the  mountain  at  the 
W.R.  Grace  & Co.  processing  plant. 

. A fluidized  bed  burner  will  be  used  to  burn  the  coal  to 
produce  hot  gas  for  drying  vermiculite. 

. Ash  will  be  disposed  of  in  the  mining  operation  waste  piles. 
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4 . FACILITY  PERFORMANCE  CHARACTERISTICS 


Dryer  Fuel  Requirements 

Annual  Fuel  Quantity  570,000  gallons  oil 

Annual  Energy  Rqrat.  @ 148,000  Btu/gal  #5  oil 
= 8.44  x 10lcrBtu's 

Annual  Coal  Rqmts.  @ 8,400  Btu's  per  pound  (16.8  x 106 

Btu/ton)  = 8.44  x lO^.-Btu  x .95  boiler  efficiency 

16.8  x 106  Btu/ton  x 0.90  boiler  efficiency 
= 5,303  tons  coal  per  year 

Average  Monthly  Fuel  Rqmt. 

= 5,303  tons  = 442  tons 

12  mo. 

Average  Weekly  Fuel  Rqmt. 

= 5,303  tons  = 106  tons 

50  weeks 


Average  Daily  Fuel  Rqmt. 

= 106  tons  = 21.2  tons  per  day 

5 days 

Steam  Fuel  Requirements 

Annual  Fuel  Quantity  315,000  gallons 

Annual  Energy  Rqmt.  @ 148,000  Btu/gallon  #5  oil 
= 4.662  x 1010  Btu's 

Annual  Coal  Requirements  @ 8,400  Btu  per  pound  (16.8  x 10^ 

Btu/ton)  = 4.662  x 1Q.1Q_ x 0.95  boiler  efficiency 

16.8  x 10®  Btu/ton  x 0.90  boiler  efficiency 
= 2,929  tons  coal  per  year 

Average  Monthly  Fuel  Requirement 

= 2,929  tons  = 586  tons  per  month 

5 months 

Average  Weekly  Fuel  Requirement 

= 2,929  tons = 135.2  tons  per  week 

5 mos.  x 52  weeks/12 

Average  Daily  Fuel  Requirement 

= 135.2  tons  per  week  = 27  tons/day 
5 days 


Electric  Fuel  Requirements  " 


Annual  Fuel  Requirement  = 34,000,000  KwHr 

Annual  Fuel  Quantity  @ 12,000  Btu/KwHr 
for  coal  fueled  power  plant 

= 34,000,000  KwHr  x 12,000  Btu/KwHr 
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16,800,000  Btu/ton  fuel 
= 24,286  tons  coal  per  year 

Average  Monthly  Fuel  requirement 
= 24,286  tons  = 2,024  tons/month 
12 

Average  Weekly  Fuel  Requirement 
= 24,286  tons  = 486  tons/week 
50  weeks 

Average  Daily  Fuel  Requirement 
= 486  tons  = 97.14  tons  per  day 
5 


5.  SYSTEM  ECONOMIC  PERFORMANCE  CHARACTERISTICS 

Coal  from  Fernie,  B.C.  is  a waste  product  of  a high  value 
metallurgical  coal.  The  low  value  thermal  coal  is  readily 
available  because  of  limited  local  market  conditions  in  the 
vicinity  of  the  coal  mine.  The  long-term  strategy  for  coal 
sales  to  W.R.  Grace  would  be  to  offer  the  coal  at  very  low 
prices  initially  to  convert  W.R.  Grace  to  coal.  Once  coal  use 
is  established,  say  two  to  five  years,  then  gradually  increase 
the  coal  price  to  the  next  competitive  energy  resource,  wood 
fuel. 

Transportation  costs  over  the  120  miles  will  establish  a minimum 
base  coal  price.  In  the  long  term,  the  minimum  coal  price  would 
include  coal  loading  and  handling  at  the  mine,  administrative 
costs  and  truck  haul  costs.  Transportation  cost  escalations 
would  be  subject  to  the  cost  of  fuel  oil  over  the  years  to  come. 
The  international  border  between  the  United  States  and  Canada 
has  the  potential  of  interf erring  with  coal  shipments.  This 
possibility  seems  remote  at  this  writing. 
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6 . COAL  SUPPLY  SYSTEM  COST  PERFORMANCE  BY  SUBSYSTEM 


(DRYER  FUEL) 

Annual  Cost 

Commodity:  F.O.B.  Fernie,  B.C. 

5,303  tons/year  x $8  per  ton  $42,424.00 

Truck  Transportation:  120  miles  @ $0. 13/ton  mile) 

$15. 60/ton  x 5,303  tons  82,727.00 

Storage  and  Handling 


Capital  Recovery  (15%,  15  years,  $264,920) 
Maintenance  Cost  (1%  x $264,920) 

Annual  Power  Costs  (same  as  wood) 

$45,306 

2,649 

2,682 

Sub-tctal 

50,637.00 

Fuel  Conversion  (same  as  wood) 

157,026.00 

Ash  Disposal  (33%  x 5,303  tons  @ $l/ton) 

1,750.00 

Annual  Cost  of  Fuel 

$334,564.00 

Cost  Per  Ton 

$63.09 

Cost  Per  Million  Btu  (@  8,400  Btu/#) 

$3.76 
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Ta s k 110:  OIL  SUPPLY  SYSTEM  AND  ECONOMICS 


1.  INTRODUCTION 

W.  R.  Grace  has  been  a traditional  user  of  fuel  oil  for  their 
vermiculite  processing  operation  at  the  mountain  top  location. 
The  last  decade's  rapid  fuel  oil  cost  increases  combined  with 
unstable  world  oil  market  conditions  has  led  W.R.  Grace  to 
investigate  other  alternative  energy  suppliers. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

This  section  will  document  the  current  W.R.  Grace  oil-based 
energy  supply  system.  The  location  of  the  oil  supplier(s)  will 
be  identified  along  with  the  transportation/storage  and  delivery 
systems.  The  available  fuel  quantities  will  be  identified  along 
with  the  impacts  of  varying  demands  and  oil  specifications.  The 
product  of  this  task  will  be  a ccst/perf ormance  analysis  of  the 
current  fuel  oil  supply  system  broken  down  to  the  commodity, 
transportation,  fuel  handling  and  energy  conversion  facilities. 

3.  OIL  SUPPLY  SYSTEM  DESCRIPTION 

The  vermiculite  mine  purchases  its  oil  from  regional  fuel  oil 
wholesalers  on  a competitive  bid  basis.  Bids  are  secured  as 
dictated  by  the  changes  in  the  fuel  oil  market  prices.  In 
addition,  propane  burning  capability  was  added  to  the  mine  to 
improve  price  competition  for  fuel  oil  and  as  a hedge  to  the 
unstable  oil  market.  The  installation  of  propane  burning 
capability  resulted  in  a significant  cost  reduction  in  fuel  oil 
purchases.  The  current  fuel  oil  supplier  is  Tri-State  Oil 
Company  located  in  Spokane,  Washington. 

Fuel  oil  is  delivered  by  tanker  truck  to  the  W.R.  Grace  mine 
fuel  oil  storage  tanks.  Transportation  costs  are  included  in 
the  purchase  price.  W.R.  Grac-- ■ modified  their  fuel  oil  burners 
to  burn  the  lower  cost  #5  fuel  oil,  diesel  and  propane  in  the 
last  three  years.  The  fuel  oil  specification  varies  in  a narrow 
range  with  each  specific  delivery.  The  current  price  of  fuel 
oil  is  $0,664  per  gallon  of  #5  fuel  oil  F.O.B.  to  W.R.  Grace  & 
Co.  mine. 


TASK  111:  ENVIRONMENTAL  ASSESSMENT 


For  a'  conceptual  design  process  to  be  complete,  an  environmental 
assessment  has  to  be  prepared  to  ensure  the  economic  viability 
of  proposed  energy  options. 

The  permanent  fuel  storage  and  energy  conversion  facilities  to 
be  constructed  will  be  at  or  near  existing  vermiculite 
processing  facilities.  These  existing  processing  facilities 
have  been  in  existence  since  the  mine  was  opened  30  years  ago. 
This  is  a well  established  operation  and  enjoys  a fine  history 
of  environmental  control. 

The  in-woods  forest  residue  operation  will  be  performed  to 
specifications  of  the  forest  owner/manager  such  as  the  U.S. 
Forest  Service  and  Montana  Department  of  Forestry. 

2.  PURPOSE  AND  TASK  DESCRIPTION 


The  purpose  of  this  task  is  to  identify  potential  environmental 
roadblocks  and  to  prepare  an  initial,  comparative  environmental 
assessment  of  the  three  energy  sources  under  evaluation.  The 
product  will  be  a comparative  analysis  by  environmental 
classification  to  be  used  for  planning. 

3.  SYSTEMS  DESCRIPTIONS  FOR  ENERGY  SOURCE  OPTIONS 

For  oil  description,  refer  to  Task  110,  paragraph  3.0 
For  wood  description,  refer  to  Task  106,  paragraph  3.0 
For  coal  description,  refer  to  Task  107,  paragraph  3.0 

4.  COMPARATIVE  ANALYSES  BY  CATEGORY 
Earth  (Geology  and  Soils) 

The  soil  bearing  capability  of  the  site  is  suitable  for  spread 
footings.  Compared  to  the  existing  mining  operation  on-site, 
all  construction  activities  for  alternative  energy  facilities 
will  be  insignificant.  The  existing  mine  drainage  system  can 
handle  any  potential  construction  impacts.  The  impact  on 
geology  and  soils  will  be  the  same  regardless  of  the  energy 
source  option  (oil,  wood  or  coal). 

Air  Quality 

Conversion  of  the  existing  burner  from  oil  to  wood  fuel  will 
result  in  a change  in  pollution  emissions,  including  a 
significant  increase  in  particulate  emissions.  Pollution 
equipment  will  be  required  to  control  the  rate  of  particulate 
emissions,  and  an  air  quality  permit  must  be  received  from  the 
State  of  Montana  prior  to  construction.  A wood-fired  burner- 
fueled  with  forest  residue  will  eliminate  in-the-woods  burning 
of  slash.  Because  of  the  burner's  pollution  controls,  the 
overall  air  quality  of  the  area  will  not  be  affected. 

Conversion  to  coal  would  also  require  pollution  control 
equipment  to  be  installed  and  an  air  quality  permit  be  secured 
from  the  State  of  Montana  prior  to  construction.  Low  sulfur 
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coal  will  be  used. 

The  location  of  this  site  is  not  within  a sensitive  area  such  as 
a Class  I area. 

The  increase  in  traffic  as  a result  of  fuel  transportation  will 
be  small  and  will  not  have  a significant  air  quality  impact. 
Other  secondary  impacts  are  not  foreseen. 

Water 


The  conversion  to  coal  or  wood  as  fuel  would  not  require  any 
changes  to  the  existing  water  supply  and  waste  water  systems. 

Flora  and  Fauna 


Conversion  of  burner  fuel  will  have  no  impact  on  flora  and  fauna 
except  in  the  forest  where  forest  residue  collection  operations 
will  have  a positive  impact  on  forest  stands. 

Using  forest  residue  will  eliminate  the  need  to  dispose  of  the 
residue  by  traditional  burning  practices.  Forest  Residue 
recovery  will  also  reduce  the  breeding  grounds  for  insects  that 
damage  the  forests.  Finally,  forest  residue  recovery  will  allow 
for  the  conversion  of  forest  stands  to  desirable  specie. 

Noise 


Plant  operation  will  be  the  same  regardless  of  the  fuel  type. 
Truck  traffic  will  be  greater  for  wood  than  coal,  and  the  least 
for  oil.  However,  the  existing  truck  traffic  in  Libby  is  two 
orders  of  magnitude  greater  than  traffic  created  by 

transportation  of  any  of  the  alternative  fuels. 

Light  and  Glare 

No  impact. 

Land  Use 

The  site  of  the  existing  mining  operation  will  be  used  for  the 
fuel  storage  and  conversion  facilities.  Wood  waste 

in-the-f orest  recovery  operations  will  allow  the  forest  manager 
to  implement  forest  improvement  program  objectives.  No  changes 
to  existing  land  use  are  foreseen  for  the  energy  options  under 
evaluation. 

Natural  Resources 

Oil,  which  is  presently  being  burned,  is  a non-renewable 
resource  and  is  subject  to  world  market  impact.  If  the  plant  is 
converted  to  wood,  it  would  be  utilizing  a renewable  resource 
that  has  no  exisiting  market.  (Forests  in  the  Kootenai  National 
Forest  area  produce  1.8  million  tons  per  year  of  waste.)  If 
coal  is  burned,  then  the  fuel  supply  would  be  a non-renewable 
resource.  Extensive  reserves  are  available,  with  the  closest 
coal  being  a by-product  of  a metallurgical  coal  mine. 
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Risk  of  Upset 


The  only  significant  difference  from  oil  is  the  potential  of 
dust  explosions  in  tne  wood  and  coal  fuel  storage  silos.  This 
event  is  rather  remote  in  occurance,  and  standard  detection  and 
prevention  devices  are  available.  No  risk  to  the  general  public 
is  seen. 

Population  and  Housing 

The  peak  construction  force  is  estimated  at  10  personnel.  It  is 
anticipated  that  all  of  the  construction  force  would  be  from  the 
local  labor  force. 

The  forest  residue  operating  staff  will  be  hired  from  the 
existing  labor  pool  in  the  Libby  area. 

Transportation 

Because  of  the  relatively  small  incremental  truck  traffic 
created  by  the  alternative  energy  options,  no  significant 
transportation  impacts  are  foreseen. 

Public  Services 


No  impacts  to  public  services  are  foreseen. 

Energy 

Oil  and  coal  are  non-renewable  and  important  energy  resources. 
Wood  residue  is  a new  energy  resource  not  presently  being 
utilized,  and  is  renewable. 

Project  Economics 


Oil  and  coal  are  purchased  outside  the  country  (coal  supply  from 
Canada).  If  forest  residue  is  utilized,  revenue  from  fuel 
recovery  operations  would  stimulate  the  local  Libby  economic 
system. 

Utilities 


No  impacts  to  existing  utility  facilities  are  foreseen. 
Human  Health 


No  significant  impacts  are  foreseen. 

Aesthetics 

The  proposed  conversion  would  not  aesthetically  impact  the 
existing  industrial  site.  Using  wood  waste  for  fuel  would  have 
a positive  impact  on  forest  stands. 

Recreation 

As  with  aesthetics,  forest  residue  clean-up  would  have  a 
positive  impact  to  recreation  in  the  area  because  of  improved 


forest  stands. 


Arch.-  eoloqical /Historical 

No  significant  impacts  foreseen. 

Cogeneration 


The  potential  exists  to  incorporate  cogeneration  by  producing 
electricity  and  using  steam  and  hot  gases  as  by-products.  This 
could  improve  overall  utilization  of  energy  resources. 

Alternative  Sites 


Based  upon  evaluation  of  topography  in  the  vicinity  of  the 
vermiculite  mining  operation,  the  steep  terrain  limits  the 
alternative  energy  conversion  sites  to  two  locations:  (1) 

mountain- top  site  adjacent  to  existing  processing  facilities, 
and  (2)  mountain  base  site  adjacent  to  existing  settling  ponds. 
This  would  require  relocating  the  vermiculite  processing 
facility. 

Both  sites  are  located  on  W.R.  Grace  & Co.  property  and  on 
existing  mining  operating  property. 

The  most  practical  site  for  the  long-term  wood  fuel 
storage/reparation  and  handling  facility  is  adjacent  to  the 
vermiculite  storage  and  shipping  facilities.  This  is  an 
existing  industrial  site  and  is  on  W.R.  Grace  & Co.  property. 

Ash  Disposal 

Oil  Forest  Residue  Coal 

No  ash  2%  x 12,000  tons  33%  x 5,303  tons/yr 

Disposal  = 240  tons/year  = 1,750  tons/year 

The  mine  processes  3,400,000  tons  of  ore  and  waste  per  year. 
Over  93%  is  waste  and  is  accumulated  in  the  mining  tailing 
areas.  No  significant  impact  is  foreseen  in  disposing  of  either 
wood  or  coal  ash  in  the  existing  mining  tailings. 

Public  Benefit 


The  W.R.  Grace  vermiculite  mining  operation  is  a major  employer 
in  the  Libby  area.  Compared  to  the  present  oil  burning  plant, 
conversion  to  wood  fuel  would  increase  local  employment  by  6 
people.  The  coal  option  would  increase  employment  by  one. 

To  the  Libby  area,  wood  fuel  generates  the  most  public  benefits. 
These  benefits  are  as  follows: 

Resulting  Public  Benefits 

. Utilizes  unused  forest  residues  to  substitute  for  fossil 
energy  uses. 

. Provides  new  stable  jobs  in  the  Libby  area. 

. Improves  environment  by  reducing  slash  burning. 


. Reduces  the  out-of-state  cash  drain  required  to  import  energy 
for  the  operation  of  industry  in  Montana. 

. Increases  the  local  tax  base  and  generates  additional  funds  to 
support  governmental  services. 

. Creates  local  investment  opportunities. 

. Utilizes  established  forest  products  industry  labor  skills  to 
recover  the  bioenergy  fuels. 

Description  of  Those  Who  Would  Directly  Benefit 

. Five  of  fifteen  new  jobs  would  be  created  in  the  recovery, 
preparation  and  transportation  of  the  forest  residues.  These 
positions  would  come  from  the  existing  forest  products  labor 
force  in  the  Libby  area. 

. Five  new  jobs  will  be  created  to  operate  and  maintain  the 
bioenergy  conversion  facilities.  Seventy-five  percent  cf 
these  positions  would  come  from  the  local  Libby  area  labcr 
pool. 

. The  forest  stand  owners/managers  will  have  a way  to  dispose  of 
a portion  of  their  logging  and  forest  residues.  They  will 
have  the  opportunity  to  conduct  aggressive  forest  management 
practices  resulting  in  long-term  increased  commercial  timber 
production  in  the  Libby  area.  This  will  then  enhance  the 
existing  Libby  forest  industry  timber  resource,  base. 

. A new,  stable  local  forest  products  industry  will  result, 
adding  a stabilizing  economic  outlook  to  the  local  Libby 
economy. 

. The  geographic  area  affected  would  be  generally  defined  by  the 
economics  of  transportation,  forest  residue  recovery  and 
bioenergy  conversion.  Generally,  the  maximum  haul  distance 
would  be  about  70  to  10'/  miles  from  Libby. 

. The  new  tax  base  would  generate  about  $20,000  to  $50,000 
annually  in  property  taxes  and  new  income  taxes  to  support 
state  and  local  government  services.  This  would  be  to  the 
benefit  of  the  Libby  area  citizens. 

. Using  a three-to-one  multiplier,  the  10  to  20  new  jobs  would 
provide  for  30  to  60  support  jobs  in  the  Libby  area,  creating 
new  work  for  a younger  labor  pool  in  the  Libby  area.  The 
young  will  not  have  to  leave  Libby  to  find  employment. 

Products  for  Public  Use  Resulting  from  This  Project 

. In  addition  to  the  preceding  benefits,  the  establishment  of  a 
cost-effective,  reliable  bioenergy  industry  in  the  Libby  area 
would  provide  the  opportunity  for  residential  and  commercial 
conversion  to  bioenergy  fuels  for  heating  purposes. 

. Fire  wood  would  become  more  available  and  accessible  as  a 
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direct  result  of  forest  residue  recovery  operations. 
Public  Opinion 


The  principal  commerce  in  the  Libby  area  is  the  forest  products 
industry,  followed  by  the  vermiculite  mining-  operation.  The 
last  decade  has  seen  a major  upset  and  unsettling  events  in  the 
traditional  lumber  and  paper  markets.  The  addition  of  a new 
industry,  such  as  bioenergy  fuels  that  utilize  the  waste 
products  of  the  existing  forest  products  industry,  will  provide 
a stabilizing  influence  to  the  local  Libby  economy,  and  public 
opinion  will  be  favorable.  In  any  event,  public  opinion  will 
support  the  continued  operation  of  the  vermiculite  operation 
regardless  of  fuel  used. 

5.  CONCLUSIONS  AND  RECOMMENDATIONS 

No  significant  environmental  impacts  were  discovered  to  preclude 
the  orderly  development  of  the  proposed  alternative  energy 
resources.  It  is  recommended  that  the  investigation  continue. 
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TASK  112:  INSTITUTIONAL  INTERFACES 


1_. INTRODUCTION 

Early  in  an  alternative  option  investigation,  certain 

administrative  requirements  may  involve  significant  lead  times 
or  document  preparation.  These  potential  requirements  can 
eliminate  some  options.  The  most  likely  impacts  would  be  lead 
times  and  expensive  document  preparation  that  make  it  impossible 
to  meet  the  overall  schedule  requirements  of  project 

development. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

The  purpose  of  this  task  is  to  identify  all  significant 
institutional  interfaces  required  for  each  energy  option.  A 
list  of  major  permits,  licenses  and  agencies  involved  with  the 
development  and  long-term  operation  for  each  energy  option  will 
be  prepared.  Personal  contacts  will  be  made  to  prepare  for  the 
submission  of  applications.  The  agency's  primary  concerns  will 
be  documented  and  pertinent  information  recorded  in  support  of 
future  licensing. 

3 . SYSTEMS  DESCRIPTIONS  FOR  ENERGY  SOURCE  OPTIONS 


Oil  System  Description  - Refer  to  Task  110,  paragraph  3.0 
Wood  System  Description  - Refer  to  Task  106,  paragraph  3.0 
Coal  System  Description  - Refer  to  Task  107,  paragraph  3.0 

4.  LIST  OF  INSTITUTIONAL  INTERFACES  BY  ENERGY  OPTION 


Institution 

Department  of  Health  and 
Enf ironmental  Sciences 
Air  Quality  Bureau 

Dept,  of  Environmental 
Quality 


Wood  Coal 

X 

X 


5.  LIST  OF  PERMITS,  LICENSES  BY  ENERGY  OPTION 


Permit  Title  Wood 

Letter  Requesting 
Determination  of  Applica- 
bility to  PSD  Permit  X 

If  applicable,  PSD  Permit  X 

Montana  State  Air 

Quality  Permit  X 


Coal 


X 

X 

X 


6.  AGENCY  CONTACT  NOTES /MEETING  MINUTES 


Department  of  Health  & Environmental  Sciences 
Air  Quality  Bureau 
Capitol  Station 
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Helena,  Montana  59620 
Contact:  Mr.  Chuck  Homer 

Telephone:  406/444-3454 

Mr.  Homer  felt  that  the  Montana  Air  Quality  Permit  would  be  the 
only  permit  required.  The  EPA-PSD  permit  is  issued  by  the  State 
and  is  included  in  the  State  permit  process.  If  the  proposed 
conversion  causes  a potential  emissions  increase  of  25  tons  of 
particulates,  or  any  other  significant  increase  in  emission 
rates,  a state  air  quality  permit  would  be  required.  Potential 
emissions  are  calculated  without  consideration  of  pollution 
equipment.  Mr.  Homer  will  send  a permit  application  and  a copy 
of  the  state  regulations. 

The  Department  of  Environmental  Quality  of  Helena, 

Montana  ( 406, '444-3472 ) was  also  contacted.  This  is  not  a 
regulatory  agency,  but  did  have  permit  information  and  will  send 
the  state  permit  index.  From  the  index,  we  can  be  certain  that 
there  are  no  permit  requirements  in  addition  to  the  State  Air 
Quality  Permit.  This  agency  did  mention,  for  information  only, 
that  due  to  topography,  Libby's  air  quality  (particulates)  is 
the  worst  in  the  state. 

7.  LIST  OF  AGENCIES'  PRIMARY  CONCERNS 

Agency  Concerns 

Dept,  of  Health  & Using  wood  or  coal  as  fuel  will 

Environmental  Sciences  cause  emissions  of  more  than  25 

Air  Quality  Bureau  tons  per  year  of  particulates. 

An  air  quality  permit  will 
probably  be  required. 

8.  LIST  OF  PERSONS  CONTACTED  BY  AGENCY 

Dept,  ct  Health  & Environmental  Sciences 
Air  Quality  Bureau 
Mr.  Chuck  Homer 

9.  COPIES  OF  PERMIT  APPLICATIONS 

Permit  Title  Lead  Agency 


Refer  to  Appendix  C. 

10.  LICENSING  AND  PERMITTING  PROCEDURES 
Montana  State  Air  Quality  Permit  & PSD 

. Submit  letter  requesting  determination  of  applicability  to 
PSD. 

. Submit  technical  information  and  application  for  State  Air 
Permit. 

. Typical  time  for  State  permit  process  is  60  days  and  requires 
public  notice. 
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PSD  permit  requires  more  time. 
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MEMORANDUM 


TO: 


Dave  Van  Hersett 


FROM:  Jerrie  Little 

SUBJECT:  Task  112  - Permit  Requirements  for  Woodwaste/Coal 

Burner  at  Libby,  Montana 


DATE:  July  25,  1984 


In  response  to  your  July  24  request  regarding  the  conversion  of 
W.R.  Grace's  oil  fired  burner  to  coal  or  wood  waste,  I have 
determined  the  following  preliminary  information: 

Permit  Requirements 

Montana  State  Air  Quality  Permit  - required  for  both  coal  and 
wood  waste. 

(Note:  I requested  a copy  of  the  Montana  permit  index  to  be 

mailed  to  me  at  your  office.  This  will  identify  any  additional 
requirements,  though  there  probably  are  not  any.) 

Regulatory  Agency  Contacts 

Department  of  Health  & Environmental  Sciences 
Air  Quality  Bureau 
Capitol  Station 
Helena,  Montana  59620 

Contact:  Mr.  Chuck  Homer  (406/444-3673) 

Mr.  Homer  felt  that  the  Montana  Air  Quality  Permit  would  be  the 
only  permit  required.  The  EPA-PSD  permit  is  issued  by  the  state 
and  is  included  in  the  state  permit  process.  If  the  proposed 
conversion  causes  a potential  emissions  increase  of  25  tons  of 
particulates  or  any  other  significant  increase  in  emission 
rates,  a state  air  quality  permit  would  be  required.  Potential 
emissions  are  calculated  without  consideration  of  pollution 
equipment.  Mr.  Homer  will  send  a permit  application  and  a copy 
of  the  state  regulations. 

Contacted  the  Department  of  Environmental  Quality  at  Helena, 
Montana  (406/444-3472).  This  is  not  a regulatory  agency,  but 
did  have  permit  information  and  will  send  the  state  permit 
index.  From  the  index,  we  can  be  certain  that  there  are  no 
permit  requirements  in  addition  to  the  state  air  quality  permit. 
This  agency  did  mention,  for  information  only,  that  due  to 
topography,  Libby's  air  quality  (particulates)  is  the  worst  in 
the  state. 

LIST  OF  REFERENCES 
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TASK  113:  PRELIMINARY  COMPARATIVE  ECONOMIC  PERFORMANCE 


1.  INTRODUCTION 

The  economic  analysis  is  the  culmination  of  the  first  two 
milestone  activities.  The  economic  model  attempts  to  set  dollar 
amounts  for  each  of  the  component  investigated.  This  economic 
model  then  provides  the  managers  and  decision-makers  with  the 
ability  to  evaluate  the  development  of  strategy  to  configure  a 
competitive  bioenergy  fuel  supply  system. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

The  purpose  of  this  task  is  to  prepare  a preliminary  comparative 
economic  performance  analysis  of  the  three  energy  sources  under 
consideration:  oil,  coal  and  wood.  The  base  case,  oil,  will  be 

defined  to  establish  the  base  line  position  of  policy 
development.  A narrative  discussion  presenting  the  relative 
position  of  the  three  energy  sources  will  be  prepared.  This 
subjective  analysis  sets  the  background  to  establish  the  exact 
scope  of  work  for  Phase  II  (Milestones  3,4  and  5)  based  on  the 
comparative  economic  analysis  developed  from  data  prepared  in 
Milestone  No.  1). 

The  product  of  this  task  will  be  a subjective  comparative  risk 
analysis  of  the  following  items:  resource  base,  foreign 

influence,  manufacturing,  transportation,  labor,  price 
stabilicy,  environmental,  capital  and  operations.  This  will  be 
followed  by  a traditional  economic  analysis  to  calculate 
relative  cost  performance  of  the  three  energy  sources . Finally , 
using  the  economic  models,  a strategy  will  be  developed  to 
configure  alternative  systems  that  are  competitive  to  each 
other. 

From  this  process,  conclusions  and  recommendations  will  evolve 
and  will  be  documented  in  the  next  task. 

3.  SYSTEM  DESCRIPTIONS  FOR  ENERGY  OPTIONS 

Oil  System  - Refer  to  Task  110,  paragraph  3.0 
Coal  System  - Refer  to  Task  106,  paragraph  3.0 

Wood  System  - Refer  to  Task  107,  paragraph  3.0 

4.  BASE  CASE  - OIL  SUPPLY  SYSTEM 

Dryer  annual  fuel  oil  requirements 
#5  fuel  oil  price  (1984) 

Term  of  oil  supply  contract 

Pricing  terms 


5.  COMPARATIVE  RISK  ANALYSIS 

Oil  Wood 


570,000  gallons 
$0. 664/gallon 
Spot  market 
Fixed 


Coal 


Resource  Base 


Domestic  & foreign 

non-renewable 

supplies 

Foreign  Influence 

Price  & supply  sub- 
ject to  foreign 
impacts 

Technology 

Established  exist- 
ing technology 

Manufacturing 

Product  price  based 
based  on  value 
& supply 

Labor 

Minor  part  of  pro- 
duct price 


Transportation 

Minor  part  of 
product  price 


Price  Stability 

Subject  to  world 
market  influences. 
Not  stable  in  last 
decade.  Uncertainty 


Oil 


Environmental 

Base  case  utilize 
low  sulfur  fuels 


Local  renewable 
resources 


No  foreign 
influence,  all 
domestic  resources 


Existing  techno- 
logy 


Product  price 
based  on  cost 
manufacture  fuel 


30%  of  fuel 
price  escalation 
keyed  to  indepen- 
dent forest  pro- 
ducts industry 
labor  rates 


15%  of  fuel  price 
escalation  sub- 
ject to  indepen- 
dent forest  pro- 
ducts labor  rates 


Fuel  price  based 
on  manufacturing 
a product  from  a 
local  forest 
residue  resource 
pricing  predict- 
Wood 


able . Highly 
competitive  inde- 
pendent labor 
market . 


Positive  impacts, 
major  liabilities 
foreseen 
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Domestic  & foreign 
non- renewable 
supplies 


Canadian  coal 


Existing  technology 


Product  price  based 
market  value 


30%  of  transporta- 
tion cost,  escala- 
tion keyed  to 
truckers'  union 
rates . 


70%  of  base  price, 
escalation  subject 
to  truckers  union 
rates 


Commodity  price  is 
variable.  Transpor- 
tation component  is 
stable . 


Coal 


With  low  sulfur 
coal,  no  major  lia- 
bilities foreseen 


Capital 


New  capital  required 


Current  facilities 
installed  at 
suppliers  & mining 
location 


Operations 

One  operator  per 
shift  at  mine 


Maintenance 

Fuel  supplier  per- 
forms own  mainten- 
ance 


Burner  maintenance 
:.y  mine  staff 


New  capital 
required 

Forest  Recovery 
$269,200 

Fuel  Storage/Hnd- 
ling  $544,800 
Fuel  Storage/Hnd- 
ling  at  Mine 
$269,920 
Fuel  Burner 

$646,250 

$1,455,970 


8 men  in- woods 
recovery  operations 

Two  men  at  fuel 
storage 

One  operator  per 
shift  at  mine 


Fuel  supplier  per- 
forms own  mainten- 
ance 


At-mine  fuel  stor- 
age & burner  main- 
tenance by  mine 
staff 


Fuel  Transportation 

$100,000 

Fuel  Storage/Hndling 
$264,920 
Fuel  Burner 
$646,250 
Coal  Conversion 
$188,830 


$1,200,000 


One  truck  driver 


One  operator  per 
shift  at  mine 


Truck-trail 
maintanance  by  mine 
or  contract  hauler 
staff 

At-mine  fuel  storage 
and  burner  mainten- 
ance by  mine  staff 


6 . COMPARATIVE  ECONOMIC  ANALYS I S 


The  initial  comparative  analysis  represents  the  results  of  the 
preliminary  conceptual  work  prepared  to  date.  This  analysis 
will  be  followed  by  three  additional  economic  analyses  to 
develop  competitive  energy  supply  systems.  The  four  economic 
analyses  are  as  follows: 


A - Initial  Case: 

B - Initial  Case: 

C - Competitive  Case: 
D - Competitive  Case: 


Dryer  Fuel  Only 
Total  Mine  Energy 
Dryer  Fuel  Only 
Total  Mine  Energy 


6.1  STRATEGY  A - INITIAL  CASE:  DRYER  FUEL  ONLY 


Oil 

Wood 

Coal 

Resource  Rights 
Contract  Term 

-0- 

-0- 

-0- 

Annual  Quantity 

Spot  Market 

20  Year 

Spot  Market 

Required 

to  1 year 

to  5 years 

Commodity  Price 
(F.O.B.  Mine) 

$0 . 644/gal 

$50 . 80/ton 

$23 . 60/ ton 

Annual  Fuel  Cost* 

$367,080 

$609,600 

$109,180 

Long-Term  Fuel 

In-place  fuel 

Provide  by 

Located  at 

Handling/Storage 

storage 

fuel  supp- 
lier 

coal  mine 

Facilities  Capital 
Cost 

-0- 

$644,800 

$188,830 

Annual  Fuel  Storage 
Cost*  10  Years  @ 15 

% -0- 

$108,553 

$ 37,6  7.8 

Labor* 

Bale 

$ 25,000 

Annual  Operating 
Cost  100  HP 

@ 30%  P.F. 

Base 

$ 7,831 

— ~ ” 

(Sub-total) 

(Base) 

($141,384) 

($  37,628) 

Note:  * This  indicates  which  numbers  are  used  to  add  to  make 

the  total  cost. 


108 


Oil 

Wo  od 

Coal 

AT-MINE  FUEL  STORAGE 

HANDLING  COS 

TS 

Labor 

Base 

$ 12,500 
(1/2  man  year) 

$ 12,500 

Capital 

Base 

$264,920 

$264,920 

Annual  Capital 
Recovery  Cost* 
(10  Years  @ 15%) 

Base 

$ 52,786 

$ 52,786 

Annual  Maintenance 
@ 1%  of  Capital* 

Base 

$ 2,649 

$ 2,649 

Annual  Operating 
Cost  50  HP  @ $0.04 
@ 30%  P.F.* 

Base 

$ 3,916 

$ 3,916 

(Sub-total) 

(Base) 

($  71,851) 

($  71,851) 

ANNUAL  BURNER  COST 

Capital 

Base 

$646,250 

$646,250 

Annual  Capital 
Recovery  (10  Years 
@ 15%) 

Base 

$128,767 

$128,767 

Annual  Burner 
Maintenance  (1% 
of  Capital) 

$ 6,463 

$ 6,463 

ANNUAL  OPERATING  COSTS 

Connected  HP 

50  HP 

150  HP 

100  HP 

Annual  Power  Cost 
@ $0. 04/KwH  & 30% 

P.F. 

$ 5,256 

$ 15,768 

$ 10,512 

(Sub- total 

($  5,256) 

($150,998) 

($145,742) 

TOTAL  ANNUAL 
FUEL  COST 

$373,336 

$973,833 

$364,401 

6.1  STRATEGY  B - INITIAL  CASE:  TOTAL  MINE  ENERGY 


To  take  advantage  of  lower  unit  cost  at  higher  forest  residue 
production  rates,  the  energy  supply  for  the  entire  mine  was 
considered.  This  increases  the  annual  wood  fuel  requirement  to 
the  optimum  production  level  for  the  forest  residue  recovery 
operation.  First,  the  total  annual  fuel  requirements  for  the 
entire  mine  were  calculated  by  fuel  option  and  unit  fuel  cost 
defined  from  data  prepared  earlier  in  this  report.  Armed  with 
this  information,  the  following  comparative  economic  analysis 
was  prepared: 


Oil 

Wood 

Coal 

Resource  Rights 

-0- 

-0- 

-0- 

Contract  Term 

Spot  to  1 Yr. 

20  Year 

Spot  to  5 Yrs. 

Annual  Quantity 

885,000  gal. 

73,856  tons 

35,835  tons 

Requirement 

34,000,000 

@ 9 million 

@ 17  million 

Btu/ton 

Btu/ton 

Commodity  Price 

$0 . 664/gallon 
$0.02. 9/KwH 

$30 . 00/ton 

$20 . 60/ ton 

Annual  Commodity 

$587,640  (oil) 

Cost 

$986,000  (elec 

) $2,115,680 

$738,201 

$1,573,640 

Long-Term  Fuel 

Outside  Libby 

In  Libby 

Fernie,  British 

Storage 

Area 

Area 

Columbia 

Capital 

• 

Annual  Capital 
Recovery  (10  Years 

Base 

$544,800 

$188,830 

<§  15%) 

Base 

$108,553 

37,628 

Annual  Maintenance 

Base 

$ 5,448 

$ 1,883 

Labor 

Base 

$ 25,000 

— 

( Sub-total ) 

(Base) 

($139,001) 

($  39,511) 

AT  MINE  FUEL  STORAGE  AND  HANDLING 

COSTS 

Labor 

Base 

$ 12,500 

$ 12,500 

Capital 

Base 

$264,920 

$264,920 

Oil 

Wood 

Coal 

Annual  Capital 
Recover  (10  Years 
A 15%) 

Base 

$ 52,786 

$ 52,786 

Annual  Maintenance 


@ 1%  of  Capital 

Base 

$ 2,649 

$ 2,649 

( Sub-total ) 

(Base) 

($  67,935) 

($  67,935) 

BURNER  OPERATION 

Capital  Cost 

Base 

$646,250 

$646,250 

Capital  Recovery 
(10  Years  0 14%) 

Base 

$128,767 

$128,767 

Burner  Maintenance  Base 

$ 6,463 

$ 6,463 

Annual  Operating 
Cost  (electric 
power ) 

$ 5,256 

$ 15,768 

$ 10,512 

(Sub-total) 

($  5,256) 

($150,998) 

($145,742) 

COGENERATION 

Plant  Capital 

Base 

$7,000,000 

$7,000,000 

Capital  Recovery 
(15  Years  0 15%) 

Base 

$1,197,120 

$1,197,120 

Maintenance 

Base 

$ 300,000 

$ 300,000 

Operations 

Base 

$ 300,000 

$ 300,000 

Electric  Sales 

N/A 

$1,153,000 

$1,153,000 

Electric  Fuel 
Requirement 

N/A 

29,839  tons 

13,565  tons 

Fuel  Cost 

— 

$30/ton 

$20 . 60/’ton 

Fuel  Cost 

— 

$895,170 

$279,439 

(Sub-total) 

(Base ) 

($1,539,290) 

($923,559) 

Annual  Mine 
Energy  Cost 

$1,578,896 

$4,012,904 

$1,914,948 

• 

COGENERATION 

Generation  Capacity  Requirement 

for  Mine 

6,000  Kw 

Installed  Capacity 

7,500  Kw 

Gross  Electric  Generation 

8,760  Hr.  x 7,500  Kw  x . 9 x . 

9 

53,217,000  KwH 

Less  Mine  Energy 

Requirements 

(34,000,000  KwH 

Net  Extra  Energy 

Sales 

19,217,000  KwH 

Ill 


ELECTRIC  FUEL  REQUIREMENT  FOR  EXTRA  POWER  SALES 


(1) 


Wood : 19,217,000  KwH  x 14,000  KwH 

9,000,000  Btu/Ton 

Coal:  19,217,000  KwH  x 12,000  KwH 

17,000,000  Btu/ton 

7.5  mw  Plant  - $9,000,000  Total  Capital 

- Annual  Capital  Recovery  15 
Years  @ 15% 

- Operating  & Maintenance  Exp. 

- Fuel  Cost  - See  Option 
under  Consideration 

ANNUAL  FUEL  REQUIREMENTS  SUMMARY 


29,893  tons/yr 
13,565  tons/yr 

$1,536,000 

800,000 


Coal 

Wood 

Dryer  (570,000  Gal) 

Process  Steam  (315,000  Gal) 
Electric  Energy  (34,000,000  KwH) 

5,303 

2,929 

24,286 

13,706 

7,571 

62,889 

* 

Sub-total 

32,518 

tons 

74,166 

tons 

Extra  Electric  Sales 

13,565 

tons 

29,893 

tons 

TOTAL 

46,083 

tons 

104,059 

tons* 

Note  (1):  Fuel  requirement  to  generate  power  above  energy  used 

by  mill. 

* 12,000  tons  were  used  for  dryer  in  preliminary  tasks,  72,000 
tons  were  used  for  optimum  forest  residue  equipment  production 
rate.  Note  that  this  rate  is  similar  to  the  total  mine  energy 
requirements . 

ALTERNATE  BIOENERGY  FUEL  SUPPLY  SYSTEMS 


$/Ton 


Base 

System 

Forest  Residue  Recovery 

F.O.B.  Fuel 
Storage  Yard 

(A) 

: Harvesting  Stagnated  Lodgepole 

Stands  (3 -Year  Supply) 

$30  to  50/ton 

(B) 

: Logging  Residue  Recovery 

$20  to  30/ton 

(C) 

: Pulp  Logs  Not  Chipped 

$15/ton 

Sawmill 

Waste  Wood  ($2  per  ton  for  commodity) 

(D)  Domestic 

Sawmills:  15  sawmills  in  90-mile  haul 


distance  (St.  Regis  sawmill 
not  included) 


$7  to  14 /ton 


(E)  Canadian 

Sawmills:  12  sawmills  in  100-mile  haul 

distance  $9  to  15/ton 


FUEL  PRICING  STRATEGY 


Source 

Reserves 

Available 

$/Ton 

$ 

A 

10% 

150,000 

TPY 

$40/ton 

$ 4.00 

B 

-- 

1,500,000 

TPY 

$25/ton 

C 

— 

100,000 

TPY 

$15/ton 

D 

90% 

150,000 

TPY 

SlO/ton 

9.00 

E 

— 

200,000 

TPY 

$12/ton 

100% 

1,950,000 

TPY 

$13 /ton 

6 . 2 ECONOMIC  COMPARATIVE  ANALYSIS 


This  section  develops  a comparative  economic  analysis  for 
alternative  wood  fuel  supply  systems.  This  is  to  establish  the 


range  of  economic  cost 
supply  systems. 

performance 

for 

alternative  ’ 

wood  fuel 

Wood 

Wood 

Wood 

A 

10%A-90%D 

D 

Resource  Rights 

-0- 

-0- 

-0- 

Annual  Quantity  Required 

12,000  tons 

12,000  tons 

12,000 

Commodity  Price 

F.O.B.  Fuel  Storage 

$ 50.80 

$ 13.00 

$ 10.00 

Annual  Cost* 

609,600 

156,000 

120,000 

Long-Term  Fuel  Handling/ 
Storage  Facility 

544,800 

544,800 

544,800 

Annual  Fuel  Storage 

Cost:  10  Years  @ 15%* 

108,553 

108,553 

108,553 

Operator* 

37,000 

37,000 

37,000 

Equipment  Maintenance 
(1%  Capital*) 

5,448 

5,448 

5,448 

(Sub-total) 

($139,001) 

($139,001) 

($139,001 

AT  MINE  FUEL  STORAGE 

Handling  Capital 

$264,920 

$264,920 

$264,920 

Annual  Capital  Recovery 
(10  years  @ 15%) 

52,786 

52,786 

52,786 

Equipment  Maintenance 
(1%  capital)* 

2,649 

2,649 

2,649 

Labor  Allowance* 

12,500 

12,500 

12,500 

( Sub-total ) 

($67,935) 

($67,935) 

($67,935 

(Note:  *indicates  which 

numbers  are 

added  to  make  the 

total . ) 

Wood 

Wood 

Wood 

Burner  Capital 

$646,250 

$646,250 

$646,250 

Annual  Capital  Recovery 
10  Years  @ 15% 

128,767 

128,767 

128,767 

-J  ^ A 


Annual  Burner  Maintenance 

1%  of  Capital*  $6,463 


$6,463 


$6,463 


Operating  Cost 
Connected  HP 
Ave  Running  HP 

Annual  Power  Cost 
$0. 04/KwH  x 8760  Hr 
x 50%  Load  Factor 

(Sub-total) 


150  HP 
50  HP 


$6,526 

($141,756) 


150  HP 
50  HP 


$6,526 

($141,756) 


150  HP 
50  HP 


$6,526 

($141,756) 


$958,292 


$604,692  $468,692 


TOTAL 


6.3  ECONOMIC  COMPARATIVE  ANALYSIS  (1984)  TOTAL  MINE  ENERGY 
REQUIREMENTS 


Wood 

Wood 

Wood 

A 

10%A-90%D 

D 

Resource  Rights 

-0- 

-0- 

-0- 

Contract  Term 

20  Years 

Mix  of  Spot 
to  20  Years 

Mix  of  Spot 
to  20  Years 

Annual  Quantity 

73,856  tons 

73,856  tons 

73,856  tons 

Commodity  Price 

$30 . 00/ton 

$13 . 00/ton 

$10 . 00/ton 

Annual  Commodity  Cost* 

$2,215,680 

$960,128 

$738,560 

Long-Term  Fuel 
Handling/Storage 

$544,800 

$544,800 

$544,800 

Annual  Capital  Cost 
10  Years  @ 15% 

$108,553 

$108,553 

$108,553 

Operator 

$37,000 

$37,000 

$37,000 

Equipment  Maintenance 
1%  Capital 

$5,448 

$5,448 

$5,448 

( Sub-total ) * 

($139,001) 

($139,001) 

($139,001) 

Mine  Fuel  Storage* 

$67,935 

$67,935 

$67,935 

Burner  Cost* 

$141,756 

$141,756 

$141,756 

Cogeneration  Plant 

$7,000,000 

$7,000,000 

$7 , 000,000 

Captial  Recovery 
15  Years  @ 15%* 
0 & M Expense* 

$1,197,120 

$600,000 

$1,197,120 

$600,000 

$1,197,120 

$600,000 

Electric  Sales  @ $0.06* 

(1,153,000) 

(1,153,000) 

(1,153,000) 

Electric  Fuel  Rqmt. 

29,839  tons 

29,839  tons 

29,839  tons 

Fuel  Cost 

895,170 

387,907 

298,390 

ANNUAL  MINE  ENERGY  COST 

$4,103,662 

$2,340,847 

$2,029,762 

7.0  CONCLUSIONS 

The  following  table  summarizes  the  preceding  alternative 
economic  analysis  and  provides  a visual  aid  to  discuss  the 
conclusions  to  date  and  act  as  a background  for  narrowing  the 
scope  of  the  remaining  milestone  activities. 
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SUMMARY  TABLE 
ANNUAL  ENERGY  COST 


Mill  Waste 


Strategy 


Oil 


Coal 


Forest  Forest  Mill 

Residue  Residue  Waste 


A: Dryer  Only  $ 362,336  $ 364,401  $ 973,833 

(Base  1.0)  (0.98)  (2.6) 


B: Total  Mine  $1,578,896  $4,012,904  $4,012,904 

(Base  1.0)  (2.5)  (2.5) 


C: Dryer  Only 


$ 958,292  $ 504,692  $ 468,692 

(2.6)  (1.4)  (1.3) 


D: Total  Mine 


$4,103,662  $2,340,847  $2,029,762 
(2.6)  (1.5)  (1.3) 


The  preliminary  economic  results  indicate  that  a wood  fuel 
supply  system  can  be  a competitive  economic  energy  option  in 
competition  with  coal  and  oil.  The  key  conclusions  are  that  the 
wood  fuel  supply  system  will  use  some  combination  of  the  lower 
cost  mill  waste  trucked  in  from  near-by  sawmills  backed-up  by  a 
forest  residue  and  a logging  residue  system. 
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The  next  major  economic  conclusion  is  that  the  total  mine  energy 
supply  system  is  the  best  option  for  wood  supply  system.  The 
local  energy  supply  resources  combined  with  a stable  pricing 
structure  based  on  manufacturing  costs  as  compared  to  the  value 
pricing  structure  of  oil  and  coal  provide  the  basis  for  a lower 
long-term  mine  energy  cost  structure.  This  basic  difference  in 
pricing  structure  is  illustrated  in  the  following  graphic: 


ALTERNATIVE  ENERGY  SOURCE 
COST/FRICE  STRUCTURE 

OIL  COAL  WOOD 


100% 

Market 

Price 

Structure 


World  Market 
Product 


50%  Market 
Price  Structure 


50%  Transportation 
Cost 


40%  Capital 


30%  Labor  and 
Operations 


30%  Transporta- 
tion 


Import  Product  Local  Manufactured 

Product 


Historically,  the  forest  products  industry  escalation  rate  is 
two  percentage  points  lower  than  the  more  urban  based 
industries.  The  Libby  area  is  traditionally  a strong 
independent  labor  based  area  with  forest  products  as  its  major 
industry. 


The  following  presents  a preliminary  economic  projection  of  the 
long-term  cost  performance  of  the  three  energy  supply  systems. 
A detailed  economic  projection  will  be  prepared  in  the  next 
milestone  activity. 
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. Michael  D.  Ray,  P.E.,  Plant  Engineer,  W.R.  Grace  & Co. 

. Clayton  Rayson,  Rayson  Erothers  Logging  Co. 

. Sam  Van  Arsdale,  Rayson  Brothers  Logging  Co.  . 

. Tom  Peck,  CPA,  Libby,  Montana 

. Ned  Dye,  P.E.  Omicron  Engineers  and  Consultants 
. David  G.  Van  Hersett,  P.E.,  Resource  Development  Associates 


TASK  114:  PHASE  I MANAGEMENT  REVIEW 


1 . INTRODUCTION 

The  scope  of  this  project  is  to  investigate,  design  and  document 
the  feasibility  of  using  forest  residues  in  the  vicinity  of 
Libby,  Montana  to  replace  oil  and  coal  as  a long-term, 
dependable  energy  supply  for  the  vermiculite  drying  operation  at 
the  W.R.  Grace  & Company  vermiculite  mine.  This  effort 
researches  and  documents  basic  information,  including  but  not 
limited  to  a site  specific  data  base  of  wood  resources,  recovery 
and  combustion  technology  data,  environmental  and  economic 
constraints,  administrative  requirements  and  the  development  of 
specific  guidelines  for  facility  sizing  for  the  proposed 
bioenergy  supply  and  conversion  facilities.  Conceptual 
engineering  designs  and  cost  estimates  for  all  required 
bioenergy  facilities  were  prepared.  A comparison  of  bioenergy, 
wood  and  oil  facilities  and  economic  performance  was  prepared. 
This  Phase  I data  will  be  used  to  establish  the  specific 
direction  for  Phase  II  (Milestones  3,  4 and  5).  The  objective 
of  Phase  II  is  to  demonstrate  that  the  proposed  bioenergy  fuel 
is  a viable,  cost-effective  substitute  for  coal  and  oil  at  the 
W.R.  Grace  mine. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

The  purpose  of  this  task  is  to  prepare  a Phase  I management 
review  report.  This  task  will  summarize  the  work  completed  in 
Tasks  100  through  113.  Preliminary  recommendations  are  to  be 
developed  and  reviewed  with  the  participants  and  then  a formal 
presentation  made  to  W.R.  Grace  & Co.  Based  on  the  input 
received  from  this  management  review  process,  the  next  phase  of 
work  will  be  revised  per  guidelines  established.  This  task  will 
be  in  two  steps.  First,  a go/no-go  decision  to  proceed,  then 
establish  the  specific  energy  facility  size  for  Phase  II  of  the 
bioenergy  project  development  analysis. 

3.  SUMMARY  OF  TASKS  100  TO  113 

The  vermiculite  mine  is  located  in  the  geographic  center  of  the 
Kootenai  National  Forest.  In  cooperation  with  the  U.S.  Forest 
Service  staff,  the  following  annual  quantities  of  forest 
residues  available  were  indentified:  1,594,000  tons  per  year  of 
logging  residue  and  244,000  tons  per  year  of  timber  stand 
conversion  residue.  This  included  allowances  for  all  private 
and  public  stands  within  the  boundaries  of  the  Kootenai  National 
Forest.  The  total  annual  bioenergy  reserve  is  1,838,000  tons 
per  year. 
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TASK  101;  15-YEAR  FOREST  RESIDUE  RECOVERY  PLAN 


The  objective  here  was  to  develop  a 15 -year  plan  to  recover  the 
lowest  cost  stagnated  lodgepole  pine  stands  with  an  existing 
road  system.  This  resulted  in  identifying  2,332  acres,  or 
93,000  tons  of  potential  fuel  that  could  be  easily  recovered 
over  the  15-year  period.  An  additional  300,000  tons  would  be 
available  at  the  next  higher  cost  increment.  The  conclusion  is 
that  there  is  a limited  supply  of  stagnated  lodgepole  pine 
stands.  Therefore,  these  resources  should  be  used  as  a back-up 
reserve  to  another  bioenergy  resource  base  such  as  logging 
residue. 

TASK  102;  RESIDUE  RIGHTS 

At  present,  the  U.S.  Forest  Service  is  paying  contractors  to 
fell  or  pile  a portion  of  the  stagnated  lodgepole  pine  stands 
annually.  Given  that  no  market  of  any  kind  exists  or  is 
foreseen  for  these  stagnated  stands,  contracts  would  be 
available  from  the  U.S.  Forest  Service.  Additionally,  rights  to 
residue  from  stagnant  stands  or  private  lands  in  the  area  can  be 
obtained  from  individual  owners.  Logging  residue  rights  would 
be  obtained  through  the  purchase  of  timber  rights.  In  the  case 
of  the  U.S.  Forest  Service,  the  assignment  of  residue  rights  to 
a third  party  would  require  approval  of  the  U.S.  Forest  Service. 

As  there  is  no  existing  market  for  forest  and  logging  residues, 
new  procedures  will  have  to  be  implemented  as  the  residue  market 
develops.  The  U.S.  Forest  Service  is  very  supportive  of  the 
prospective  of  developing  a use  for  forest  residues.  The 
development  of  a procedure  and  strategy  for  securing  long-term 
rights  for  residue  rights  will  be  the  focus  of  the  Phase  II 
effort.  The  basic  conclusion  is  that  rights  can  be  secured  for 
forest  residue  to  provide  a firm  and  reliable  back-uo  fuel 
reserve. 

TASK  103:  FOREST  RESIDUE  RECOVERY  SYSTEM 

The  objective  of  this  task  was  to  develop  cost/performance  data 
for  a system  to  recover  fuel  from  stagnated  lodgepole  pine 
stands  identified  by  the  Kootenai  National  Forest  staff.  A 
thorough  field  investigation  of  three  residue  recovery 
operations  in  the  Pacific  Northwest  provided  the  experienced 
data  base  for  the  preparation  of  residue  cost/performance 
projections.  The  fuel  supply  system  performance  criterion  was 
to  have  the  capability  to  maintain  the  fuel  supply  as  a single 
fuel  supply  source  for  the  mine  with  no  alternate  fuel  supply 
such  as  oil  or  coal.  The  forest  residue  system,  operating  7 
months  per  year , consists  of  f eller-bunchers  and  grapple 
skidders  feeding  an  in-woods  portable  chipper.  Standard  chip 
vans  will  be  used  to  haul  the  fuel  to  a'  long-term  fuel  storage 
pile  at  the  mine.  As  needed  by  the  mining  operations,  fuel  will 
bo  loaded  into  smaller  trucks  and  hauled  to  the  mountain  top  day 
storage  fuel  silo.  All  the  forest  recovery  equipment  to  be  used 
is  common  to  the  forest  products  industry  and  supported  by 
strong  local  dealers.  The  forest  residue  system 
cost/perf ormance  breaks  down  into  two  logical  production  levels: 


Optimum 

Equipment 

Dryer  Fuel  Performance 

Annual  Tonnage  12,000  TPY  72,000  TPY 

In-woods  Residue  Recovery  Cost  $50. 80/ton  $30/-ton 

(Task  106) 

The  principal  conclusion  is  that  significant  reductions  in  the 
unit  price  for  forest  residue  occur  as  the  quantity  requirements 
increase.  The  entire  bioenergy  fuel  supply  system  is  a 
self-supporting  enterprise  utilizing  a local  resource  base  of 
forest  residues. 


TASK  104:  MINE  ENERGY  REQUIREMENTS 

The  mining  operation  can  be  characterized  as  a steady  state 
material  processing  facility.  The  energy  profile  is  a steady 
load  and  an  ideal  candidate  for  a wood  fueled  energy  system. 
The  mining  operation  energy  requirements  can  be  broken  down  into 
the  following  major  categories: 


Fuel  Type 


Annual  Usage 


Electric 
Steam  Fuel 
Dryer  Fuel 


34,000,000  KwH  (6,000  Kw  Demand) 

350.000  gallons 

570.000  gallons 


TASK  105:  BIOENERGY  CONVERSION  FACILITY  CONCEPTUAL  DESIGN 


The  mountain  top  bioenergy  conversion  facility  uses  conventional 
industrial  fuel  handling  and  combustion  equipment.  The  fuel 
will  be  trucked  to  the  mountain  top  fuel  storage  silo.  The  silo 
will  accommodate  both  wood  and  coal  fuels.  As  required  by  the 
fluid  bed  combustor,  fuel  will  be  metered  on  demand.  The  energy 
conversion  facility  will  have  suitable  protection  for  the  cold 
winter  season. 

TASK  106:  BIOENERGY  SUPPLY  SYSTEM  PRELIMINARY  ECONOMICS 

The  field  investigations  indicated  that  the  lowest  unit  cost 
would  be  a forest  residue  recovery  system  that  kept  the  mobil 
chipper  busy  at  all  times.  Thus,  two  recovery  system 
performance  levels  were  evaluated,  one  to  supply  only  dryer  fuel 
and  one  to  optimize  residue  recovery  equipment  performance. 

The  economic  performance  characteristics  for  these  two  systems 
are  as  follows : 

Optimum 
Equipment 

Dryer  Fuel  Performance 

12,000  TPY  72,000  TPY 

$269,200  $828,800 


Annual  Fuel  Production 
Capital  Requirement 


Labor 


6 men 


22  men 


Unit  Cost  F.O.B.  Fuel 
Storage  Yard 


$50.80/ ton 


$30 . 00/ton 


TASK  107:  COAL  SUPPLY  SYSTEM 


Coal  would  be  trucked  120  miles  from  the  Crows  Nest  Mine  located 
in  Fernie,  B.C.  The  mine  produces,  in  excess  of  one  million  tons 
of  metallurgical  coal  per  year.  The  thermal  coal  is  a 
by-product  of  the  higher  value  coal  and  is  piled  at  the  mine. 
Standard  tractor  trailer  units  will  transport  the  coal  from  the 
Canadian  mine  to  the  mountain  top  fuel  storage  silo  at  the 
vermiculite  mine.  The  coal  has  a heating  value  of  .8,400  Btu's 
per  pound. 

TASK  108:  COAL  BURNING  FACILITIES  CONCEPTUAL  DESIGN 


The  coal  handling  and  burning  facilities  are  the  same  as  for  the 
wood  burning  system.  This  is  to  have  the  capability  to  burn 
either  wood  or  coal  fuels.  Minor  changes  in  the  system 
configuration  will  be  required  when  switching  from  one  fuel  to 
the  other.  This  is  required  Decause  of  the  differences  in 
material  weights  and  material  handling  characteristics. 

TASK  109:  PRELIMINARY  COAL  SUPPLY  SYSTEM  ECONOMICS 


Coal  can  be  purchased  for  $8.00  per  ton  F.O.B.  Fernie,  B.C.  plus 
transportation  costs  estimated  at  $15.60  per  ton  for  a total 
delivered  price  of  $23.60  per  ton.  The  transportation  costs 
will  increase  over  the  years,  along  with  industry  transportation 
costs.  The  $8 o 00/ton  commodity  cost  can  be  expected  to  be 
volatile  over  the  years.  In  the  long  run,  the  commodity  price 
is  expected  to  include  the  following  components:  Administrative 
costs,  coal  handling  and  loading  plus  a profit  component.  These 
costs  are  estimated  to  be  a minimum  of  $5  per  ton.  This  would 
make  the  minimum  long-term  coal  price  $23.60  per  ton. 


The  following  table  summarizes  the  annual  coal  quantities  for 
'various  mine  energy  uses: 


Coal 


Wood 


Dryer  Fuel 
Steam  Fuel 
Electric 

TOTAL 

TASK  110:  OIL  SUPPLY 


5,303  tons 
2,929  tons 
24,286  tons 

32,518  tons 

SYSTEM  AND  ECONOMICS 


13,706  tons 
7,571  tons 
52,889  tons 

74,166  tons 


The  vermiculite  mine  purchases  its  oil  from  regional  fuel  oil 
wholesalers  on  a competitive  bid  basis.  Bids  are  secured  as 
dictated  by  the  . changes  in  the  fuel  oil  market  prices.  In 
addition,  propane  burning  capability  was  added  to  the  mine  to 
improve  price  competition  for  fuel  oil  and  as  a hedge  to  the 
unstable  oil  market.  The  installation  of  propane  burning 
capability  resulted  in  a significant  cost  reduction  in  fuel  oil 
purchases.  The  current  fuel  oil  supplier  is  Tri-State  Oil 
Company  located  in  Spokane. 
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Fuel  oil  is  delivered  by  tanker  truck  to  the  W.R.  Grace  mine 
fuel  oil  storage  tciiks.  Transportation  costs  are  included  in 
the  purchase  price.  W.R.  Grace  modified  their  fuel  oil  burners 
to  burn  the  lower  cost  #5  fuel  oil  in  the  last  five  years. 


The  current  oil  purchase  price  for  the  mine  is  $0,664 
gallon. 


per 


TASK  111: 


ENVIRONMENTAL  ASSESSMENT 


Both  of  the  alternative  energy  resource  options  under 
consideration  can  be  utilized  at  the  mine.  No  significant 
impacts  were  identified  that  would  preclude  the  project  from 
being  developed. 

TASK  112:  INSTITUTIONAL  INTERFACES 

A well  established  regulatory  and  licensing  system  is 
adminstered  by  the  State  of  Montana.  Contacts  with  the  key 
agencies  indicate  that  the  licensing  and  permitting  process  is 
normally  accomplished  in  a three-  to  six-month  period. 

TASK  113:  PRELIMINARY  COMPARATIVE  ECONOMIC  PERFORMANCE 

The  preliminary  economics  indicate  that  a forest  residue  based 
fuel  cannot  be  competitive  with  Canadian  coal.  However,  a 
combination  of  traditional  sawmill  waste  wood  trucked  in  from 
sawmills  in  a 70  mile  radius  of  Libby,  Montana  backed  up  with 
forest  residue  reserves  is  competitive  with  coal.  As  the 
quantity  of  annual  wood  supply  is  increased,  wood  becomes  more 
competitive.  The  more  stable,  locally  produced  bioenergy  fuel 
supply  system  will  be  the  lowest  cost  energy  system  for  the  mine 
in  the  long  term.  Both  oil  and  coal  are  subject  to  foreign 
influences,  and  the  price  is  value  priced  rather  than  based  on  a 
manufacturing  pricing  cost  structure. 

15-YEAR  ENERGY  COST  PROJECTIONS 


Escalation 

Cost  at 

1984  Cost 

Rate 

Year  15 

Dryer 

Only 

Oil 

$ 372,336 

5.0% 

$ 774,459 

Coal 

364,401 

5.0% 

757,954 

Wood 

468,692 

3.5% 

787,403 

Total 

Mine 

Oil/Electric  1,578,896 

9.0% 

5,747,181 

Coal 

1,914,948 

5.0% 

3,983,092 

Wood 

2,029,762 

3.5% 

3,410,000 

CONCLUSIONS 


The  proposed  bioenergy  fuel  supply  system  is  a reliable,  cost 
effective  substitue  for  oil  and  coal  at  the  W.R.  Grace 
vermiculite  mine.  The  stability  of  the  locally  produced  energy 
source  veilds  lower' energy  costs  over  the  more  volatile  coal  and 
oil  fuels  in  the  long  term. 
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To  be  competitive,  the  bioenergy  fuel  supply  system  must  utilize 
a combination  of  lower  cost  mill  waste  fuels  and  higher  cost 
forest  residue ' fuels . 

The  reserves  of  readily  available  stagnated  lodgepole  pines  are 
sufficient  to  act  as  a firm  back-up  for  other  bioenergy  fuel 
supplies. 

The  economic  competitive  position  of  bioenergy  fuels  increases 
as  the  annual  quantity  amounts  increase. 

The  W.R.  Grace  mine  will  consider  bioenergy  fuels  for  the  total 
mine  energy  requirements  as  well  as  dryer  fuel  only.  The  annual 
wood  tonnage  for  the  total  mine  is  74,166  tons  per  year  and 
13,706  tons  per  year  for  the  dryer  only. 

The  optimum  forest  residue  equipment  performance  rate  is  72,000 
tons  per  year. 

The  annual  bioenergy  fuel  requirements  can  be  easily  met  frcm 
the  existing  forest  products  industry  in  a 70-mile  radius  of 
Libby,  Montana. 


RECOMMENDATIONS 


Proceed  to  Phase  II  (Milestones  #3,  4 & 5)  with  the  following 

specific  directions: 

Bioenergy  Fuel  Supply  System  Configuration 

Primary  Fuel  Supply  - Sawmill  waste  wood  hauled  in  from 
sawmills  outside  the  Libby  area.  (100,000  TPY  average  in  a 
70-mile  radius). 

Back-up  Fuel  Supply  - Forest  residue  recovery  from  existing 
local  area  logging  operations.  (1,500,000  TPY  potential) 

Firm  Reserves  - Contracts  with  the  U.S.  Forest  Service  and 
private  stand  owners  to  secure  residue  recovery  rights  for  a 
period  up  to  20  years.  (300,000  tons  available).  Develop 
drafts  of  contracts  and  agreements  to  secure  necessary  residue 
recovery  rights. 

Prepare  Bioenergy  Fuel  Supply  System  Economics 

Coal  Supply  System  - Proceed  with  the  coal  supply  system  as 
defined  in  Phase  I. 

Energy  Conversion  Facility  Design  - Use  the  conceptual  design 
as  proposed  to  prepare  the  preliminary  engineering  designs  and 
budget  cost  estimates. 

Mine  Energy  Requirements  - Prepare  two  levels  of  energy  supply 
for  the  mine,  dryer  only  and  total  mine  energy  requirements. 

Institutional  Interface  - Follow-up  with  initial  institutional 
contacts  and  complete  the  preparation  of  all  license  and 
permit  applications. 
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FEATURING: 

The  Unveiling  of  the  Completely  New  Model  30  Total  Chiparvestor 


Portable  Mortran  Screen 
Mor-Lift  Hydraulic  Dump 
Super  Beever 
Eeger  Beever 

Mor-Bell  Mark  IV  13"  Feller  Buncher 


Mor-Bell  Mark  IV  Logger 
15"  Feller  Buncher  Shear 
20"  Feller  Buncher  Shear 
Drop  Feed  Eeger  Beever 
Drop  Feed  Super  Beever 
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EVJay  20-22,  1983 

SOUTHERN  FOREST  PRODUCTS  ASSOCIATION 

We’i!  be  there  and  hope  you  will  too 

We  extend  this  invitation  to  visit  us  at  “EXPO  83”  in  New  Orleans  at  the  superdome  booth  #936.  This  year 
promises  to  be  exciting  with  new  equipment  and  concepts  along  with  show  discounts.  See  our  equipment  in 
action  on  a 5'  screen.  Let  us  explaine  to  you  about  some  of  the  new  technologies  available  to  the  Forest 
Products  Industry.  We’re  sure  you  will  agre  that  visiting  us  at  “EXPO  83”  will  be  well  worth  your  time  and 
effort.  We  look  forward  to  talking  with  you  about  your  equipment  and  parts  requirements.  Se  you  there  on 
May  20,  21,  and  22,  1983  . 


EQUIPMENT  ON  DISPLAY 


Model  30  Total  Chiparvestor 

This  completely  redesigned  and  reengineered  portable  chipper  will  be  presented  for  the  first  time  at  “EXPO 
83”.  See  pages  4 and  5 for  details. 

SUPER  BEEVER 

A low  priced  whole  tree  chipper  with  multiple  stem  capabilities.  An  economical  answer  to  pine  plantation  and 
small  hardwood  thinnings,  the  Super  Beever  was  developed  for  the  producer  requiring  a low  capital 
investment  producing  up  to  150  tons  per  day.  Using  many  of  the  features  built  into  the  new  Modrl  30  Total 
Chiparvestor,  the  Super  Beever  is  available  for  under  $43,000. 

Portable  Mortran  Screen 

This  in-woods  screening  device  is  the  key  to  converting  whole  tree  chips  to  clean  field  chips  acceptable  for 
use  by  the  pulp  and  paper  industry.  Because  using  this  system  is  less  costly  than  debarking  and  chipping 
roundwood  and  is  extremely  effective  in  removing  overs,  bark  and  fines  while  producing  quality  uniform 
chips,  paper  mills  who  previosly  would  not  use.  whole  tree  chips  are  now  relying  1 00%  on  clean  field  chips 
produced  with  the  Mortran  Screen.  This  system  yields  the  same  quality  chips  as  using  stemwood  and  at  the 
same  time  provides  fuel  for  the  industry’s  boilers. 


Mor-L:ft  Hydraulic  Dump 

This  uncomplicated  unloading  system  dramatically  reduces  material  handling  costs.  The  Mor-Lift  is  a unique 
dumping  unit  that  features  low  capital  investment  (under  $25,000)',  quick  installation  time  (1  or  2 days), 
reduced  installation  and  maintenance  costs  and  quick  cycle  time.  Available  with  optional  built  in  scales,  the 
Mor-Lift  allows  material  unloading  capabilities  for  practically  all  users  for  many  varied  applications. 


Mor-Bell  Hi-Trac 

This  unique  machine  will  open  up  many  new  areas  in  mechanized  logging.  This  unit  will  be  presented  to  the 
public  at  “EXPO  83"  and  will  proveto  be  one  of  the  industry’s  most  exciting  developments.- This  unit  features  a 
Hi-Speed  Accumulating  Feller  Buncher  Head  that  operates  with  a cycle  time  50%  faster  than  a standard  shear. 
It  will  accumulate  50%  more  stems  allowing  the  machine  to  cut  and  bunch  more  than  400  stems  an  hour.  See 
page  11  for  further  details. 


“EXPO  S3” 

W.ay  20-22,  1983 
New  OrSeans,  Louisiana 

EQU9PE11ENT  ON  DISPLAY 

Waste-Wood  Drop  Feed  Chippers 

These  units,  available  in  two  sizes  to  accommodate  up  to  12"  and  18"  material,  have  been  designed  to  utilize 
waste  from  sawmills,  cut-up  plants  and  tree  length  slashing  operations  such  as  a bundle  bucker  yard. 
Available  as  stationary  (with  diesel  or  electric  power)  or  portable  chippers,  these  inexpensive  waste-wood 
machines  are  priced  right  to  make  it  economically  feasible  to  utilize  these  wastes. 

Mor-Bell  Logger 

This  highly  versatile  logging  tool  is  capable  of  handling  many  of  the  odd  jobs  required  in  logging  operations. 
Whether  it  is  around  the  woodyard,  on  a landing  or  in  the  woods,  the  Mor-Bell  Logger  can  work  quickly  and 
productively  providing  cost  savings  that  make  it  a highly  profitable  investment.  Come  visit  our  booth  at  "EXPO 
83”  and  watch  our  video  presentation  that  will  show  the  full  capabilities  of  the  Mor-Bell  Logger. 

Eeger  Beever 

This  is  the  most  popular  tree  disposal  chipper  on  the  market,  known  for  its  low  operating  costs,  low  fuel 
consumption  and  safe  quiet  operation.  Available  in  many  styles  and  with  many  options,  we  will  be  displaying  a 
rear  feed  Eeger  Beever  equipped  with  a 63  HP  Ford  Model  gasoline  engine.  Sold  and  serviced  through  a 
growing  dealer  network,  the  Eeger  Beever  is  manufactured  with  a simple,  compact  design  offering 
unsurpassed  production  capabilities  and  many  economic  advantages. 

15"  and  20"  Feller  Buncher  Shears 

.'  These  proven,  dependable  shears  have  now  been  further  improved  to  provide  greater  quality  and  strength. 
T.Morbark  Feller  Buncher  Shears  feature  gathering  arms  and  accumulating  fingers  to  quickly  gather  and  cut 
~ several  small  diameter  stems.  These  units  are  designed  to  attach  close  to  the  carrier  increasing  stability  for 
shearing  and  carrying  tall  trees.  Morbark  shears  can  be  mounted  easily  on  most  any  woods  carrier. 


>A  video  presentation  will  be  made  of  the  rest  of  the  products  contained  in  Morbark’s  line  of  equipment  with  a 
..-special  emphasis  on  our  line  of  sawmill  equipment  including  the  Mor-Pac  Circular  Sawmill,  our  line  of  edgers 
^ and  gang  edgers. 

MORBARK  PARTS 

Morbark  would  like  to  invite  you  to  stop  by  our  Booth  #936  during  EXPO  83.  Representatives  from  our  Parts 
department  will  be  available  to  answer  questions  and  to  assist  in  putting  together  your  Parts  orders.  All  Parts  orders 
placed  at  the  show  will  be  eligible  for  additional  discounts  off  our  already  discounted  Wholesale  prices. 

As  an  added  incentive  and  to  help  our  customers  save  money  during  the  EXPO  show,  we  will  increase  our  normal 
volume  discounts  by  5 % 


EXPO  83  VOLUME  DISCOUNT  STRUCTURE 
Volume  Amount  of  Each  Order  Normal  Discount  EXPO  Discount 


S .00  - 

$1,999.99 

= 

-0- 

5% 

2,000.00  - 

3,499.99 

= 

5% 

10% 

3,500.00  - 

4,999.99 

= 

7% 

12% 

5,000.00  - 

and  over 

= 

10% 

15% 

To  show  our  appreciation  to  those  customers  who  place  their  parts  orders  at  the  show,  we  will  enter  their  names  into 
a drawing  box.  Then,  on  Sunday  at  1:00  p.m.  we  will  hold  a drawing  where  10  names  will  be  drawn  with  each  receiving 
a personalized  Morbark  jacket.  Each  of  the  10  names  drawn  will  then  be  entered  into  the  Grand  Prize  Drawing  box 
where  three  names  will  be  drawn.  Third  Place  Winner  will  receive  a $300.00  Parts  Credit;  Second  Place  Winner  will 
receive  a $500.00  Parts  Credit;  and  First  Place  Winner  will  receive  a $1,000.00  Parts  Credit.  All  of  which  will  be 
applied  to  their  Morbark  Parts  Account. 

We  hope  you  can  join  us  at  EXPO  83  and  we  look  forward  to  meeting  with  you. 
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r 25  YEARS  OF  APPRECIATION 

We  at  Morbark  Industries  are  proud  of  our  25  year  association  with  the 
Forest  Products  Industry.  Beginning  with  the  first  portable  pulpwood 
debarker  right  up  to  todays  full  range  of  products,  we  have  attempted  to 
i recognize  the  needs  of  the  industry  and  are  always  searching  to  find  better, 
faster  and  more  economical  solutions  to  the  problems  of  our  customers.  Of 
r course,  we  recognize  the  important  role  that  those  customers  have  played  in 
building  our  reputation  and  success  through  their  trust,  confidence  and 
sometimes  their  patience.  Often  their  moral  support  and  understanding  has 
been  just  as  important  to  us  as  their  financial  backing.  We  realize  that  this 
partnership  and  cooperation  has  allowed  us  to  grow  right  along  with  the 
industry  itself,  and  we  look  forward  to  continuing  in  the  development  of 
concepts,  systems  and  equipment  to  cut  the  cost  of  harvesting  wood  by  as 
much  as  25  to  50%.  We  appreciate  the  opportunity  to  work  with  the  industry 
by  placing  equipment  in  the  hands  of  loggers  and  sawmill  operators  to  help 
‘ further  refine  equipment  features  rr  d operation.  We  know  that  through  on 
site  application  testing  wc  w:i!  meet  our  goal  of  achieving  higher  production 
volumes  for  less  capital  and  maintenance  costs.  Once  again,  Morbark 
Industries  would  like  to  thank  all  of  you  for  your  part  over  the  last  25  years  in 
making  our  involvement  in  the  Forest  Products  Industry  a successful  one. 

f.  In  upcoming  issues  of  the  Morbark  Flyer  we  will  take  a reflective  look  at  the 
past  25  years  of  product  development. 


The  cover  photo  shows  our  newest  whole  tree 
chipper,  the  Model  30  Total  Chiparvestor. 
This  machine  utilizes  several  new  design 
features  that  will  certainly  make  the  industry 
stand  up  and  take  notice.  (See  page  4 for 
story). 
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1 With  the  Model  22RXL  as  the  most 
productive  and  efficient  portable 
chipper  on  the  market,  with  many 
years  of  service  and  dependability 
still  to  come,  why  has  Morbark 
designed  the  new  Model  30  Total 
Chiparvestor? 

The  Model  22  was  fabricated  using  a 
conventional  waste  wood  chipper 
designed  for  slabs  and  edgings,  with 
a spout  opening  that  was  too  small  to 
handle  large  trees  with  limbs  intact. 
In  addition,  the  traditional  method  of 
conveying  logs  into  the  chipper  was 
used,  as  well  as  using  a Knuckle 
Boom  Loader,  commonly  used  on 
log  trucks  to  lift  and  stack  material. 
Now  the  Morbark  Model  30  has 
made  these  older  applications  out- 
dated in  a totally  re-engineered 
machine  designed  specifically  for  the 
job  of  chipping  whole  trees. 

Perhaps  the  most  important  develop- 
ment incorporated  into  the  Model  30 
is  its  feed  System.  This  newly  designed 
feed  works,  a three-rolled  triangular 
device  provides  40%  more  torque 
than  the  Model  22.  The  Model  22 
uses  a trac  chain  conveyor  bed  and  a 


top  feed  roll  that  applies  downward 
pressure  on  the  log  which  creates 
friction  on  the  infeed  conveyor  mak- 
ing it  ineffective.  The  Model  30  has 
eliminated  this  friction  possibility  by 
replacing  the  conveyor  chain  with  a 
bottom  feed  roll.  Each  of  the  three 
wheels  are  powered  separately  using 
hydraulic  gear  reduction  motors 
rather  than  with  sprockets  or  chains 
and  are  designed  to  apply  pressure 
from  all  sides  of  the  log  holding  it 
against  the  vertical  stationary  feed 
roll.  This  action  allows  the  wood  to 


be  kept  at  a constant  37V2°  angle  to 
the  chipper  anvil  providing  uniform, 
high  quality  chips  required  by  the 
pulp  and  paper  markets. 

The  large,  funnel-’ike  spout  design 
tapers  down  to  a 30'  x 55"  opening  at  j 

the  chipper,  allowing  whole  trees  up 
to  30"  in  diameter  or  trees  with  large  -j 
limbs  to  be  chipped  directly  without 
the  need  to  be  delimbed  using  a 
chain  saw.  Because  there  is  no  friction 
past  the  feed  wheeis,  the  material  is 
quickly  and  efficiently  fed  into  the 
chipper. 

One  of  the  greatest  problems  en- 
countered on  portable  chippers  has 
been  the  loader.  Although  many  types 
of  Knuckle  Booms  have  been  tried, 
they  either  did  not  stand  up  or  were  _J 
not  suited  for  the  application.  The 
Model  30  has  a rugged  back-hoe  type 
loader  that  is  virtually  maintenance 
free.  This  unit  has  been  built  with  — 
great  strength  where  it  was  needed 
and  has  double  the  pulling  power  and 
substantially  greater  lifting  power  than 
the  loader  on  the  Model  22.  With 
extended  reach  and  swing  capabil- 
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ities,  this  unit  can  also  lift  up  to  16 
feet  in  the  air  and  is  ideal  for  reaching 
out,  lifting  and  pulling  material  into 
the  feed  works.  Because  the  loader 
does  not  have  to  lift  the  heal  of  the 
log  onto  a conveyor  bed  or  truck,  but 
rather  just  drag  the  log  into  the 
feedworks,  this  back-hoe  loader  is 
the  proper  type  for  this  application. 

The  heavy  duty  chipper  is  designed 
specifically  for  a whole  tree  operation. 
Using  a 1"  belly  band,  which  should 
never  have  to  be  replaced,  the  chipper 
will  provide  almost  unlimited  use 
without  costly  maintenance  down 
time.  The  Model  30  has  a . much 
simpler  separator  device  that  will 
allow  the  routing  of  separated  material 
either  into  the  van  or  on  the  ground 
in  a 10  minute,  in-field  conversion. 

The  Mode!  30  Total  Chiparvestor  is 
equipped  with  a stationary  cab  that  is 
located  in  a safer  position  for  the 
operator  and  provides  better  vision 
of  the  operation  than  the  Model  22. 
All  controls,  guages  and  clutches  are 
positioned  in  the  cab  making  oper- 


ation easy  and  efficient.  With  only 
three  steps  up  into  the  cab,  all 
functions  are  easily  accessible. 

With  a 700  gallon  fuel  tank,  compared 
to  150  gallons  on  the  Model  22,  the 
Model  30  can  usually  run  for  over  a 
week  without  refueling. 

The  Model  30  was  designed  to  run 
with  practically  any  engine,  regardless 
of  height  or  width.  Although  it  is 
recommended  that  400-800  HP  be 
provided,  there  is  no  need  to  retrofit 
engines  as  all  pumps  run  off  stationary 
jackshafts.  This  design  means  that 
there  is  no  side  load  on  the  clutch  or 
the  chipper  bearing.  This  should  eli- 
minate all  expensive  (approximately 
$10,000-$15,000)  clutch  replacement 
costs. 

There  are  many  other  improvements 
incorporated  into  the  Model  30 
specifically  designed  to  make  main- 
tenance and  service  easier  and  less 
costly.  Among  these  are  the  elimin- 
ation of  electrical  control  valves  which 
tend  to  cause  trouble  in  cold  weather 
and  a 50%  reduction  of  hydraulic 


hose  couplings  and  hoses  from  those 
used  on  the  Model  22.  All  components 
are  easily  accessible  for  service  or 
replacement  but  are  engineered  to 
provide  double  the  machine  life  of 
previous  portable  chippers.  During 
operation,  the  weight  of  the  machine 
is  carried  on  its  base  and  axle  rather 
than  its  hydraulic  stabilizers.  This 
provides  greater  stability  and  less 
vibration.  The  stabilizers  are  used 
primarily  to  lift  the  load  for  fitting  to 
the  tractor  for  hauling.  There  is  also 
a greater  ground  clearance  when 
hauling  into  the  woods.  This  is  impor- 
tant when  locating  the  chipper  onto 
rough  terrain.  With  the  greater  avail- 
ability provided  by  this  maintenance 
free  unit,- the  Model  30  will  cut  the 
maintenance  cost  per  ton  of  chips  by 
up  to  one  half. 


The  Model  30  Total  Chiparvestor 
conforms  to  all  height,  weight  and 
width  requirements  to  be  legal  size  in 
any  state  for  hauling,  eliminating 
time-consuming  paperwork  and 
delays  when  transporting  from  one 
job  to  the  next. 

The  Model  30  is  the  rugged,  efficient 
answer  to  large  diameter  whole  tree 
chipping  applications  and  signals  the 
beginning  of  a new  generation  of 
equipment  to  provide  high  quality 
clean  field  chips  to  the  industry. 


UPCOMING  SHOWS  & BEE30HSTRATI0HS 


Looking  at  equipment  in  operation 
is  the  best  way  to  determine  what 
it  will  do  for  you.  That  is  why  we 
have  set  up  demonstration  facil- 
ities at  our  plant  in  Winn,  Michigan 
to  demonstrate  nearly  all  the 
products  that  we  manufacture. 

We  operate  a whole  tree  chipping 
operation  in  which  we  can  demo 
the  Mor-Bell  Feller  Buncher, 
Mor-Bell  Logger,  Mor-Bell  with 
felling  saw,  Morbark  Eeger  Beever, 
Morbark  Super  Beever,  the  Model 
20  Total  Chiparvestor,  Model 
22RXL  Total  Chiparvestor,  Model 
27  Total  Chiparvestor  and  the 
Mortran  Portable  Screen. 


We  have  both  pine  and  hardwood 
forests  available  and  can  demon- 
strate in  thinning  applications.  In 
addition  to  the  portable  equip- 
ment we  have  a stationary,  tree 
length  chip  plant  with  sawmill 
called  the  Satellite  Sauchip  System 
which  features  the  following  equip- 
ment: 

1.  Mor-Trac  Log  Sorter 

2.  12"  Circular  Saw  Slasher 

3.  Morbark  640  Log  Debarker 

4.  Mor-Pac  Sawmill 

5.  Stationary  Chippers 

6.  Stac-Trac  Lumber  Sorter 


At  the  sawmill  facility  we  also 
have  a Mor-Lift  Hydraulic  Dump 
in  operation.  When  visiting  our 
plant,  in  addition  to  seeing  the 
equipment  work,  we  invite  you  to 
see  how  it  is  built  and  to  meet  the 
Morbark  sales,  service,  manu- 
facturing and  parts  people  that 
you  may  be  working  with. 

If  a trip  to  Winn  is  not  possible, 
we  hope  that  you  can  attend  one 
of  our  local  area  demonstrations. 
Morbark  will  be  conducting  a 
number  of  field  demonstrations 
throughout  the  spring  and  sum- 
mer featuring  a variety  of  products 
especially  the  newer  machines. 


COME  SEE  US  AT  THESE  UPCOMING  EQUIPMENT  SHOWS  AND  CONVENTIONS 


Date 
May  4—6 
May  20—22 

Sept.  8-10 


Convention/Show 

Composting  and  Waste  Recycling  Conference 

Expo  83 
Lot  #936 

Lake  States  Logging  Congress 


Location 

Columbus,  Ohio 
Superdome 

New  Orleans,  Louisiana 
Duluth,  Minnesota 


CALL  US  AT  1-800-621-3540  FOR  DETAILS  AND  DIRECTIONS  TO  THE  DEMONSTRATIONS 

We  will  publish  a tentative  schedule  for  all  field  demonstrations  along  with  any  special  demon- 
strations and/or  seminars  that  we  will  be  holding  here  in  Winn,  Michigan. 


THE  FOLLOWING  DEMONSTRATIONS  HAVE  BEEN  TENTATIVELY  PLANNED 


L-« 

Equipment 

Demonstration  Date 

General  Area 

H 

1.  Model  30  Total  Chiparvestor 

First  two  weeks  in  June 

Louisiana 

Arkansas 

4 

Mississippi 

. L 

2.  Mor-Bell  Feller  Buncher  with 

June 

Louisiana 

HI-SPEED  accumulating 

Mississippi 

r-r 

! / 

feller  buncher  head 

Arkansas 

Alabama 

Texas 

j — 

L 

3.  Mor-Bell  Feller  Buncher  with 

First  week  in  June 

Central  and 

standard  feller  buncher  head  and  the 

Western  Ontario 

r 

new  HI-SPEED  feller  buncher  head 

L 

4.  Mor-Bell  Feller  Buncher  with 

Second  week  in  May 

Minnesota 

p 

standard  head 

i 

L. 

5.  Portable  Mortran  Screen 

First  three  weeks  in  May 

Arkansas 

Louisiana 

f 

Alabama 

L. 

6.  Mor-Bell  Feller  Buncher  with  the  new 

Last  two  weeks  in  June 

Eastern  Ontario 

r-' 

HI-SPEED  accumulating  feller 

and  Quebec 

! 

L. 

buncher  head 

7.  Mor-Bell  Feller  Buncher 

Last  week  in  April 

Upper  Peninsula 

1 ■ 

Mor-Bell  Logger 

Super  Beever  (whole  tree  chipper) 

of  Michigan 

P 

I 

i 

8.  Mortran  Screen 

First  two  weeks  in  May 

North  Carolina 

Mor-Bell  Feller  Buncher 

r 

I 

9.  Portable  Mortran  Screen 

Month  in  May 

Packaging 

l 

r 

Corporation  in 
Filler  City,  Ml 

i 

L. 

10.  Mortran  Screen 

First  three  weeks  in  May 

Florida 

r~ 

i 

i 

i — 

11.  Mortran  Screen 

Last  two  weeks  in  May 

Maine 

r 

12.  Mortran  Screen 

First  two  weeks  in  June 

The  Maritimes 

Lj 

c 

13.  Mortran  Screen 

Second  two  weeks  of  May 

Virginia 

14.  Mor-Bell  Feller  Buncher 

First  week  of  May 

South  Carolina 

r 

15.  Mor-Bell  Feller  Buncher 

Last  two  weeks  of  June 

Idaho 

Montana 

1 — ’ . • 

Colorado 

r 

L 
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U.S.  FOREST  RESOURCE 


The  following  has  been  reproduced  from 
our  1983  Equipment  and  Parts  Catalog, 
however,  we  felt  that  the  subject  matter 
is  of  such  importance  that  it  would 
warrant  presenting  it  here. 

In  subsequent  issues  of  this  flyer  we  will 
be  exploring  in  more  detail  some  of  the 
concepts  and  procedures  that  are  being 
used  to  make  more  of  our  forest  resource 
available  to  the  industry.  Because  these 
programs  are  being  carried  out  today, 
with  the  equipment  and  technology  in 
place,  it  is  most  important  that  we 
recognize  that  we  are  wasting  precious 
time  by  not  acting  now  We  hope  that  by 
presenting  this  information  to  as  many 
people  as  possible,  we  can  reach  suffi- 
cient numbers  of  landowners  and  public 
officials  to  let  them  know  that  these 
techniques  are  not  just  theories  for  the 
future  but  practical  alternatives  for  today. 


Approximately  1/3  of  this  nation’s  total 
land  area  or  about  750  million  acres  is 
forested,  however,  the  United  States 
Forest  Service  data  crly  deals  with 
“Commercial”  lands  which  they  define  as 
“capable  of  producing  industrial  crops  of 
wood”  for  our  forest  products.  These 
volume  estimates  do  not  include  lesser 
quality  trees  or  tops  and  limbs  which  are 
merely  a by-product  of  traditional  har- 
vesting methods.  This  leaves  a large 
volume  that  has  not  been  accounted  for. 
The  Forest  Service  figures  reflect  the 
industry’s  growing  trend  toward  larger 
and  heavier  equipment  which  can  only 
be  used  in  “commercial”  “clear-cut" 
operations. 

Over  the  last  decade,  hundreds  of  tests 
have  been  conducted,  taking  samples  in 
each  forested  region  in  the  United  States. 
The  tonnage  data  collected  by  indepen- 
dent producers  included  the  entire  weight 
of  the  whole  tree  with  the  exception  of 
the  root  system.  These  tests  have  shown 
that  we  have  over  100  billion  tons  of 
forest  inventory  in  the  continental  United 
States  alone,  all  of  which  is  “commercial” 
when  energy  potential  is  considered. 
That  is  over  450  tons  of  wood  fiber  which 
is  equivalent  to  22,500  gallons  of  fuel  oil 
for  every  man,  woman  and  child  in  the 
country.  In  addition,  this  vast  resource 
increases  in  volume  by  5%  or  five  billion 
tons  each  year  through  regrowth.  This 
does  not  include  the  accelerated  refor- 
estation processes  used  throughout  the 
nation,  such  as  the  sowing  of  seeds,  and 
the  planting  of  seedlings.  Tnere  is  also 
much  research  growing  hybrid  species  of 
trees  that  is  proving  very  successful. 


When  this  five-billion-ton  increase  in  for- 
est mass  is  compared  to  the  400  million 
tons  removed  for  all  forest  products, 
including  lumber,  paper  and  current 
energy  usage,  it  still  leaves  21  net  tons 
increase  each  year  for  every  single  person. 
Converting  the  energy  potential  of  those 
21  net  tons,  this'equates  to  over  1,000 
gallons  of  fuel  oil. 

However,  the  most  important  aspect  of 
this  vast  potential,  is  that  this  fiber  is  by 
and  large  going  to  waste.  Over  50%  of  the 
forest  inventory  consists  of  overmature, 
dead  and  junk  wood  that  has  no  real 
economic  value,  except  if  converted  into 
energy.  There  are  thousands  of  acres 
that  are  standing  idle,  wasting  away  and 
generating  no  real  benefit  to  the  iand- 
owner  or  the  nation.  By  utilizing  proper 
forest  management  practices,  such  as 
the  environmental  thinning  program,  we 
have  more  than  enough  regrowth  to 
supply  our  energy  needs  without  depleting 
our  forest  resource,  and  at  the  same  time 
we  will  be  improving  its  quality  and 
overall  appearance. 

There  has  been  a great  deal  of  study 
analyzing  the  wood  resources  of  the 
state  of  Michigan,  although  it  ranks  only 
about  sixteenth  nationally  in  its  total 
inventory.  With  20  million  acres  repre- 
senting two  billion  tons  of  wood  fiber,  it  is 
estimated  that  as  much  as  50%  or  one 
billion  tons  is  junk  wood  that  needs  to  be 
removed  as  a source  of  energy.  Utilizing 
proper  forest  management,  with  thinning 
procedures,  and  natural  regrowth,  a con- 
servative 100  million  tons  can  be  removed 
annually  on  a sustained  basis.  These  100 
million  tons  are  equivalent  to  150  million 
barrels  of  oil  available  annually.  With  a 
selling  price  of  $35  a barrel,  Michigan  has 
the  potential  of  generating  the  energy 
equivalent  of  5 1/4  billion  dollars  worth  of 
crude  oil  each  and  every  year.  That  is 
over  $570  for  every  one  of  the  nearly  9.2 
million  people  in  the  state,  or  enough  to 
cover  an  area  20  1/2  square  miles  with  $1 
bills.  This  would  equate  to  the  area 
covered  by  12,700  football  fields. 

If  the  forest  potential  of  the  state  of 
Michigan  was  tapped,  nearly  every  county 
could  easily  support  a 10-20  megawatt 
plant  to  provide  steam  heat  and  elec- 
tricity. The  energy  provided  would  be  far 
less  costly  than  that  generated  by  im- 
ported crude  oil  or  large  nuclear  facilities. 
There  would  be  thousands  of  jobs  created 
in  building,  supplying,  maintaining  and 
administering  these  local  power  units.  In 
addition,  the  local  economies  would  be 
greatly  strengthened  by  having  those 
workers  circulate  dollars  for  needed 


goods  and  services. 

If  we  now  project  these  same  sort  o 
tonnage  figures  to  the  entire  continental 
United  States,  and  its  100  billion  tons  of 
forest  inventory,  we  realize  that  we  truly 
have  a vast  source  of  energy  potential 
greatly  increasing  our  domestic  energy 
reserves.  The  big  difference  between  this 
forest  “pool”  of  reserves  and  crude  oil  is 
that  the  forest  mass  increases  every  year 
by  the  equivalent  of  7 1/2  billion  barrels, 
instead  of  being  depleted  like  oil. 

Because  nearly  60%  of  our  forest  resource 
is  privately  held  by  over  five  million 
individual  landowners,  it  is  important 
that  we  get  the  economic  message  out  to 
the  public  as  well  as  the  forest  industry 
and  our  elected  officials.  Those  land- 
owners  must  become  aware  that  the 
environmental  thinning  program  will  in- 
crease their  land  value  as  well  as  improve 
the  quantity  and  future  value  of  the 
remaining  timber. 

Finally,  we  can  best  focus  on  the  potential 
of  our  forest  resource  by  comparing  to 
the  agricultural  sector  of  the  United 
States  economy.  There  have  been  two 
main  reasons  for  the  success  of  this 
thriving  industry:  great  technological 

advances,  allowing  American  farmers  to 
get  the  greatest  possible  production  from 
their  lands,  and  the  free  enterprise 
system,  allowing  that  small  individual 
businessman  to  manage  and  run  his 
operation  to  suit  his  particular  needs. 

With  the  economic  incentives  available, 
the  small  logger,  like  the  farmer,  will 
utilize  the  market  system  to  make  the 
United  States  the  world  leader  in  wood 
harvesting  By  harvesting  for  our  energy 
needs,  and  also  to  supply  a large  demand 
for  pulp  and  paper  overseas,  the  inde- 
pendent businessman  has  the  potential 
to  create  a nationwide  industry  as  dy- 
namic and  economically  productive  as 
agriculture. 

With  private  research  continuing  on  wood 
gasification  and  other  industrial  appli- 
cations...with  the  ever-continuing  im- 
provements in  our  wood  availability 
through  sound  forest  management  such 
as  environmental  thinning. ..with  the 
economic  benefits  to  be  felt  by  land- 
owners,  the  wood  harvesting  sector  and 
industry  in  general,  wood  energy  is  a 
pracfical  alternative  for  this  nation’s 
energy  needs. 
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“IDAHO  HIGHBALLERS” 

Average  Better  Than- 75  Tons  Of  Chips  Per  Man  Per  Day! 


,'t  all  started  in  1956  when  Ray  Moss 
went  to  work  in  the  woods  as  a utilitiy 
man  for  Diamond  International.  Since 
then,  he  has  worked  in  sawmills  and 
the  woods  until  he  struck  out  on  his 
own  in  1971.  Ray’s  years  of  experience 
in  a variety  of  jobs  taught  him  that 
success  only  comes  when  you  have 
the  right  equipment  purchased  at  the 
right  price  which  in  turn  has  to  be 
operated  by  conscientious,  hard- 
working people. 

Back  when  Ray  got  started  into 
business  he  could  not  find  exactly 
what  he  wanted,  so  he  designed  and 
built  his  own  style  “Idaho  Jammer”, 
which  is  still  working  today.  When 
Ray  decided  to  get  into  the  chip 
business  as  a result  of  obtaining  a 
hog  fuel  contract  with  Potlatch 
Corporation,  he  looked  long  and 
hard  at  the  equipment  available  on 
the  market  and  decided  that  for  his 
application  there  was  none  better 
than  a Mor-Bell  Feller  Buncher,  a 
Morbark  Model  20  Total  Chipar- 
vestor  and  a Mode!  40  Michigan 
Knife  Grinder.  Ray  subsequently 
added  a John  Deere  640  Grapple 
Skidder  and  a Cat  Model  12  Grader. 
Since  start-up  in  September  of  1982, 
Ray  Moss  Logging  and  his  three-man 
crew  have  averaged  over  nine,  25  ton 
loads  of  chips  per  day  and  have 
actually  reached  as  high  as  13  loads 
per  day! 


What  is  so  remarkable  about  the 
production  figures  is  that  the  trees 
that  go  into  making  the  chips  are 


FELLER  BUNCHER  OPERATOR 


from  a pre-commercial  thinning 
operation  on  the  Nez-Perce  Indian 
Reservation  near  Lewiston,  Idaho. 
Ray  is  limited  to  taking  only  the  dead, 
dying  or  unmerchantable  trees  under 
10"  in  diameter.  He  normally  removes 
100-150  trees  per  acre  leaving  200- 
300  trees  per  acre.  He  thins  10-15 
acres  per  day  with  only  one  Mor-Bell 
Feller  Buncher.  Naturally  he  has  one 
heck  of  a good  operator  in  Jay 
Holzmiiler  who  consistently  averages 
more  than  200  trees  per  hour  felled 
and  bunched,  on  slope  conditions  of 
10%.  We  have  faithfully  promised 
Roy  that  there  would  be  no  attempts 
to  hire  his  operator  as  a result  of  this 
article— please  folks,  if  you  buy  a 
Mor-Bell,  we  will  be  pleased  to  train 
your  operator! 
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PAT  BAILEY,  SKIDDER  OPERATOR 


After  the  trees  are  on  the  ground, 
Pat  Bailey  skids  them  an  average 
distance  of  600  feet  to  the  Morbark 


Model  20  Total  Chiparvestor.  In  order 
to  maintain  an  average  skid  distance 
of  600',  it  is  necessary  to  move  the 
chipper  from  two  to  four  times  per 
day.  The  Model  20  is  operated  by 
Jerry  Johnson  who  is  Pete  and  Doris 
Johnson’s  son.  For  those  of  you  out 
West,  you’ll  know  Pete  and  Doris 
because  they  own  and  operate 
Morbark  of  Idaho,  Inc.,  which  handles 
our  sawmill  line  of  equipment. 


JERRY  JOHNSON.  MODEL  20 
TOTAL  CHIPARVESTOR  OPERATOR 


Now  you  might  ask,  “What  does  Ray 
Moss  do  while  all  this  production  is 
going  on?”  Well,  Ray  and  his  wife 
Susie  are  very  actively  involved.  Their 
working  day  begins  at  5:00  a.m.  and 
usually  ends  with  supper  about  6:30 
p.m.  Ray  makes  the  landings  (2  to  4 
per  day),  maintains  the  equipment,  v 
sharpens  the  chipper  knives  and 
otherwise  insures  that  his  operation 
is  in  top  running  condition. 

Susie  Moss  keeps  the  books,  shops 
for  parts  and  supplies  and  is  the  chief 
cheerleader  for  the  operation.  Ray 
can  hardly  get  his  welcome  home 
kiss  at  the  end  of  a long  hard  day 
before  Susie  wants  to  know  about 
the  days  production — team  work  all 
the  way! 

Now  if  you  want  to  see  Ray’s  oper- 
ation or  talk  to  him,  he  can  be 
reached  at  his  home  in  Clarkston, 
Washington  in  the  evenings  or  on  the 
weekends  when  he  is  not  out  fishing 
for  the  elusive  steelhead.  You’ll  find 
these  folks  super  friendly  and  chances 
are  you  might  get  invited  to  one  of 
Susie’s  famous  “Potluck”  suppers. 

(This  translates  as  feast  in  our  book!) 

When  we  finished  our  interview  with 
Ray,  we  asked  him  what  he  would 
change  in  his  operation  and  we  are 
pleased  to  quote  “1  wouldn’t  do  any- 
thingjdifferent— it  is  the  most  efficient 
operation  I’ve  ever  seen!” 
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THE  ECONOMICS  OF  ENERGY 


Morbark  Industries  is  pleased  to 
welcome  Professor  Lawrence  W. 
Reed  as  a contributing  writer  to  the 
Morbark  Flyer.  Professor  Reed  is 
Chairman  of  the  Department  of 
Economics  at  Northwood  Institute 
in  Midland,  Michigan.  He  is  in  demand 
as  a dynamic  and  effective  speaker 
on  the  economy,  inflation  and  free 
enterprise,  and  his  classes  have 
consistently  drawn  large  numbers  of 
students  who  have  presented  him 
with  “Faculty  Excellence’’  awards 
four  years  in  a row,  1979,  1980,  1981 
and  1 982.  His  articles  have  appeared 
in  a number  of  publications,  and  his 
speech  “Are  We  Going  The  Way  Of 
Rome?”  has  received  national 
acclaim.  He  is  editor  and  co-author, 
along  with  Dr.-  Dave  Haywood,  of  a 
new  book  entitled  “When  VJe  Are 
Free”,  available  through  Northwood 
Institute  Press,  Midland,  Michigan 
48640 


LET  ALASKA  SELL  OIL 
By  Lawrence  W.  Reed 

Few  sectors  of  the  economy  are 
more  important  than  energy.  Because 
the  federal  government  is  deeply 
involved,  the  health  and  productivity 
of  the  American  marketplace  are 
profoundly  affected  by  federal  energy 
policy.  Unfortunately  for  the  con- 
sumer, Uncle  Sam  has  blundered 
from  one  mistake  to  another,  leaving 
the  energy  business  tangled  in  a web 
of  politically-inspired  obstructions. 

One  example  concerns  the  current 
debate  in  Congress  over  the  Adminis- 
tration’s proposal  to  lift  the  ban  on 
the  export  of  Alaskan  oil.  While  most 
economists  favor  lifting  the  ban  and 
allowing  the  oil  to  go  where  the 
market  dictates,  a number  of  con- 
gressmen are  crying  foul  over  the 
idea.  Exporting  Alaskan  crude  to 
anyone  but  Americans,  they  say,  is 


“madness”.  To  support  their  case, 
these  protectionists-in-reverse  em- 
ploy emotional  arguments  for  eco- 
nomic nationalism. 

Looking  beyond  the  political  points 
to  be  scored  by  appearing  as 
“defenders”  of  American  oil,  the  pro- 
ban congressmen  are  really  spouting 
economic  nonsense.  It  seems  that 
the  economists’  burden  of  explaining 
economics  to  legislators  never  goes 
away. 

Because  of  the  export  ban,  Alaskan 
oil  is  currently  creating  a glut  and 
discouraging  oil  production  in  Cali- 
fornia. Half  of  the  oil  from  the  49th 
State,  therefore,  has  to  be  shipped  to 
the  East  Coast  and  Gulf  Coast  at 
considerable  cost  to  fhe  American 
consumer. 

Moreover,  this  is  relatively  high 
sulphur  crude  that  requires  special 
refinery  equipment.  Much  of  Cali- 
fornia’s capacity  was  built  to  handle 
“sweet”  crudes  from  Indonesia  and 
other  foreign  sources.  The  Alaskan 
crude  would  work  very  well  in 
Japanese  refineries,  and  one  solution 
would  be  to  sell  Alaskan  crude  to 
Japan  and  use  the  proceeds  to  buy 
crude  more  suitable  to  California 


refineries.  Such  a plan  was  pushed 
recently  by  economists  for  the  oil 
industry,  but  it  was  thwarted  by 
Congress’  ban  on  the  export  of 
Alaskan  crude.  Lifting  the  ban  would 
not  reduce  the  flow  of  oil  to  the  lower 
48  states;  it  would,  in  fact,  increase  it 
and  lower  its  basic  cost  as  well. 

Other  benefits  from  exporting  some 
Alaskan  oil  are  waiting  to  come  in 
our  direction  if  only  Congress  will  get 
out  of  the  way: 

1.  Incentives  to  produce  more  oil 
would  be  enhanced.  The  power  of 
the  OPEC  cartel  would  then  be 
further  weakened  as  more  oil  would 
flow  onto  the  world  market. 

2.  Our  trade  imbalance  with  Japan 
would  be  substantially  improved, 
easing  pressure  on  the  American 
dollar. 

3.  Revenues  to  both  the  State  of 
Alaska  and  the  federal  treasury  would 
increase,  permitting  a reduction  in 
tax  rates  to  further  spur  economic 
growth. 

4.  Relations  with  our  Far  Eastern 
allies  would  be  enhanced. 

5.  The  proposed  construction  of 
a $2  billion  pipeline  from  Puget  Sound 
to  the  Midwest  would  be  unneces- 
sary. 

6.  The  current  coctly  and  wasteful 
tanker  traffic  from  Alaska  to  the 
East  Coast  would  be  greatly  reduced. 

Few  people  will  argue  that  the  capa- 
city of  the  Saudi  Arabians  to  produce 
and  export  oil  has  made  them  a 
powerful  force  in  the  world  market- 
place. They  certainly  didn’t  get  where 
they  are  by  selling  it  to  themselves. 
What’s  so  bad  about  America  com- 
peting in  that  marketplace  also? 

Blocking  the  export  of  Alaskan  oil 
imposes  great  costs,  ultimately  borne 
by  the  U.S.  taxpayers  and  con- 
sumers. It  is  a wasteful,  unproductive, 
political  intervention.  It  stifles  our 
ability  to  compete  and  hurts  the 
Alaskan  economy  too. 

I urge  readers  to  write  -and  tell 
Congress  that  supply  and  demand 
will  do  a better  job  in  the  oil  market 
than  silly  laws  like  this  one.  Tell  them 
to  repeal  it! 
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TESTS  SHOW  BIG  POTENTIAL  FOR  NEW 

MOR-BELL  E-iE-TRAC 


Morbark  Industries  is  pushing  ahead 
in  its  efforts  to  bring  innovative  and 
cost  effective  equipment  to  the 
American  Logger. 

Introduced  initially  to  the  North 
American  market  in  1980,  the  Mor- 
Bell  tractor  has  undergone  numerous 
design  changes  aimed  at  making  it 
the  most  effective  machine  for  all 
logging  conditions. 

The  company’s  most  recent  develop- 
ment is  the  tracked  version  of  the 
Feller  Buncher  called  the  Mor-Bell 
Hi-Trac.  Recent  testing  of  the  proto- 
type machine  has  shown  that  the  Hi- 
Trac  has  achieved  both  of  its  major 
design  goals,  improved  flotation  and 
increased  traction  without  sacrificing 
maneuverablity,  speed  or  production. 

While  the  Mor-Bell  with  standard  tire 
equipment  has  a low  ground  pressure 
of  only  8 PSI  and  can  log  areas  too 
wet  for  conventional  skidders,  the 
Hi-Trac’s  super  low  ground  pressure 
of  only  3.75  PSI  represents  a major 
breakthrough  in  reducing  ground 
compaction. 

The  Hi-Trac’s  excellent  flotation 
characteristics  make  it  an  ideal 
machine  for  both  low  land  and  swamp 
logging.  At  the  other  end  of  the  scale 
it  is  expected  to  perform  equally  well 
in  deep  snow  conditions. 

While  the  Hi-Trac  maintains  most  of 
the  renowned  maneuverability  of  the 
standard  machine,  the  extra  traction 
permits  the  Hi-Trac  to  operate  on 


steeper  rougher  terrain  than  was 
previously  possible. 

The  tracks  used  are  the  same  proven 
over-the-tire  type  adapted  to  ether 
logging  machines,  however,  the  de- 
sign for  the  track  assemblies  give  it 
two  distinct  advantages.  First,  unlike 
a fixed  track,  the  bogie  assemblies 
on  the  Hi-Trac  can  pivot  independ- 
ently so  the  track  always  maintains 
full  ground  contact  and  produces  a 
walking  effect  when  needed  to  climb 
over  obstacles  like  stumps  and  rocks 
without  severely  pitching  the 
machine. 

The  second  advantage  offered  over 
other  track  machines  is  a full  18 
inches  of  ground  clearance  allowing 
the  machine  to  ride  over,  rather  than 
drag  itself  through  deep  snow  or 
mud. 


The  Hi-Trac  will  be  offered  with  a 
larger  65  horsepower  4 cylinder 
engine.  The  30%  increase  in  power, 


combined  with  the  25%  increase  in 
wheel  torque  gives  the  Hi-Trac  the 
necessary  muscle  for  the  worst  of 
conditions. 

The  new  Morbark  Hi-Speed  accumu- 
lating Head  was  designed  specifically 
for  the  Mor-Bell  feller  buncher  and 
will  greatly  add  to  the  Mor-Bell’s 
productivity.  -Utilizing  one  fixed  blade 
with  an  accumulating  pocket  and 
one  moveable  blade,  the  cutting  cycle 
of  the  head  has  been  increased  by 
better  than  30%  over  the  standard 
head.  The  accumulating  pocket  has 
been  increased  in  size  increasing  the 
accumulating  capacity  of  the  machine 
by  50%  and  the  unique  accumulating 
arms  hold  the  trees  firmly  in  an 
upright  position.  Production  of  the 
prototype  has  been  timed  at  better 
than  400  stems  an  hour  and  the 
maximum  diameter  shearing  capacity 
is  now  15".  • 

Currently,  the  Hi-Trac  is  undergoing 
an  extremely  rigid  field  test  program 
with  full  production  scheduled  to 
begin  by  late  summer. 

While  Morbark  Industries  has  kept 
the  Hi-Trac  “underwraps”  until  now, 
we  will  unveil  this  exciting  new 
machine  public  at  the  New  Orleans 
Logging  Exposition  83,  in  May.  Stop 
by  the  Morbark  Exhibit,  see  our 
equipment  for  83  and  catch  a video- 
taped glimpse  of  the  Logging 
machines  of  the  future.  We  hope  to 
see  you  there. 


JOIN  THE  NATIONAL  WOOD  ENERGY  ASSOCIATION 
HELP  PROMOTE  WOOD  AS  AN  INDUSTRIAL  FUEL  COMMODITY 
SHARE  IN  OUR  EFFORT  AND  SHARE  IN  THIS  GROWING  MARKET 


NWEA  can  assist  in  the  development  of  your  local  market  and  put  you  in  touch  with  potential  wood  fuel  users  through 
our  referral  service  and  our  regional  wood  energy  seminars. 

A stable,  well  developed  market  is  essential  to  the  fuel  producer,  the  combustion  equipment  manufacturer  and  the  fuel 
consumer.  Let’s  join  together  through  NWEA  and  make  it  happen. 

If  you  are  involved  in  the  Forest  Products  Industry,  then  you  should  be  involved  in  the  National  Wood  Energy 
Association  because: 

Environmental  Thinning  will  protect  our  forest  resource  and  benefit  us  all  by  making  more  land 
available  for  harvest,  plus  increase  the  supply  of  pulp,  saw  and  veneer  wood  material. 

Industrial  Wood  Energy  Consumption  will  provide  the  market  for  thinnings  and  “junk”  wood 
which  will  make  Environmental  Thinning  economically  feasible. 

Education  is  the  key  to  bringing  our  plans  about.  Individually  we  cannot  accomplish  what  we  can  as  a 
group.  Our  industry  needs  to  be  strengthened — we  need  a strong  voice  to  promote  our  cause. 

Your  Membership  will  denote  you  as  a leader  in  this  effort  and  will  provide  you  with: 

-National  representation  at  trade  shows  and  regional  seminars 

-Consumer  handouts 

-Biologue,  our  monthly  newsletter 

-Industrial  Wood  Energy  Directory  and  a listing  in  it 

-Access  to  information  gathered  by  NWEA  and  shared  by  its  members 


JOIN  NWEA 

Use  the  attached  membership  card  or  contact  Dave  Keenan,  Executive  Director,  8400  S.  Winn  Rd.,  Route  3, 
ML  Pleasant,  MI  48858,  (517)  866-2650 
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INTRODUCTORY  MEMBERSHIP  OFFER 


Yes!  I want  to  join  the  National  Wood  Energy  Association  and  join  the  drive  to  educate  America  about  our 
nation’s  greatest  untapped  renewable  industrial  resource.  Keep  me  up  to  date  on  new  equipment  and 
technology,  market  trends,  forest  management  programs  and  techniques,  publications,  seminars  and 
news  of  industry  successes.  Please  enroll  my  company  in  the  category  checked  below: 

D Full  Membership  * $250  - for  companies  involved  with  wood  energy.  Includes  Biologue  each 
month,  wood  energy  industry  directory,  discounts  on  conventions,  seminars,  and  sales  materials,  NWEA 
updates,  the  right  to  vote  for  Board  members  and  to  serve  on  committees  and  the  Board. 

□ Associate  Membership*  $1 00-  for  companies  not  yet  involved  in  wood  energy.  Includes  Biologue 
each  month,  wood  industry  equipment  directory  and  access  to  conventions  and  meetings. 

□ Special  Associate  Membership  - $50-  for  non-profit  organizations  and  students.  Includes  same 
benefits  as  Associate  Membership. 

^ame  — — □ Payment  enclosed 

Title  . □ Bill  my  company 


Company  

Address  

City  State  Zip 

Phone  

12 


Send  to: 

NWEA 

8400  S.  Winn  Rd.  — Route  #3 
Mt.  Pleasant,  Michigan  48858 


POWER  UP  | 
WITH  NWEA  J 
AND  GET  THES^ 
BENEFITS!  J 


• Monthly  Newsletter 

• National  Representafic^j 
® Equipment  Directory 

• Industry  Seminars 
© Research  Updates 
© Studies  on  Successes 
© Publications  List 

• Sales  Materials 


0 


3! 
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USED  EQUIPMENT  INVENTORY 

TOTAL  CHIPARVESTORS 


r 


ITEM  MODEL 

S/N 

ENGINE 

CHIPPER 

LOADER 

SELLING  PRICE 

L. 

1 

22 

1136 

380  Cummins 

3-Knife,  Non-Separator 

Barko  160  Knuckle  Boom 

$ 95,000.00 

2 

22 

1146 

12V71  GMC 

3-Knife,  w/separator 

Prentice  T-100 

100.000.00 

3 

22 

1162 

380  Cummins 

3-Knife,  non-separator 

Savage  100  Knuckle  Boom 

— 

L- 

IT'- 

~22 - 

’”^"1350 

'12V71  GMC  ""T 

3-Knife  SOLD  itor  ‘ 

Savage  1 80  w/353  Aux. 

io5.ooo.oo 

22 

1358 

380  Cummins 

3-Knife  SOLD  »tor 

Prentice  210  w/353  Aux. 

125,000.00  .i 

r 

6 

22 

1372 

380  Cummins 

3- Knife 

Slide  Boom 

— 

L 

. 7 

22 

1384 

12V71  GMC 

3-Knife 

Savage  180  Knuckle  Boom 

115,000.00 

a 

22 

1438 

12V71  GMC 

3-Knife,  w/separator 

SS-300  Slide  Boom 

— 

r 

9 

48 

106 

471  Detroit  Diesel 

2-Knife 

Prentice' F-BC  Knuckle  Boom 

35,000.00 

L 

10 

550 

079 

VT-903  Cummins 

. 

Slide  Boom  Loader 

— 

ii 

550 

081 

VT-903  Cummins 

2-Knife,  w/separator 

Slide  Boom  Loader 

— 

r 

12 

550 

098 

VT-903  Cummins 

2-Knife,  w/separator 

Slide  Boom  Loader 

90,500.00 

L 

13  Precision 

C1389L-103 

600  K Cummins 

4-Knife 

No  loader 

. 

BP"  - ***  • 

p14  Super 

101 

Avco  ' 3-1/3  kr  SOLD 

^ Knuckle  Boom  Loader 

38,000.06^ 

•i.  - '2 

..Beever. 


t-i.. -4.-V 


iT 


NOTE:  Machines  without  prices  are  in  the  process  ot  being  rebuilt  Prices  will  be  established  after  rebuild  is  completed. 


ITEMS 


L 
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ITEMS 

CHIPFER 

' 

’ 

CHIPPERS 

ITEM 

MODEL 

S/N 

DESCRIPTION 

SELLING  PRICE 

1 

48" 

641 

3-Knife,  Horizontal  Feed,  Top  Discharge 

— 

2 

48" 

Bush.  Drop  Feed 

— 

3 

75" 

Experimental.  Multi-Knife,  disc  only,  non-separator,  for  3/8"  bedding  chips 

3,000.00 

4 

60" 

Fulghum,  4-Knife,  Horizontal  Feed.  Top  Discharge 

— 

5 

75" 

128 

6"  Disc,  3-Knife  with  Discharge  Spout 

— 

6 

75" 

192 

Precision,  4-Knife,  Horizontal  Feed,  End  Disccharge 

15,000.00 

7 

75" 

214 

2-Knife,  Horizontal  Feed,  End  Discharge 

17,500.00 

8 

75" 

588 

3-Knife.  Horizontal  Feed,  End  Discharge 

17,500.00 

9 

84" 

Cl  064 

Precision,  3-Knife,  Horizontal  Feed,  End  Discharge 

18,000.00 

10 

75” 

3-Knife,  complete  chipper  with  base  and  power 

34,000.00 

13 


EEGER  BEEVERS 


ITEM 

MODEL 

S/N 

DESCRIPTION 

SELLING  PRICE 

1 

Curb  Feed 

HD-022 

2-Knife,  3/4"  Chip.  Wisconsin  Engine.  3500#  Suspension.  Stationary  Tongue  Jack, 
Adjustable  Hitch,  Safety  Chains,  Running  Lights,  Swivel  Discharge 

S7.500.00 

2 

Curb  Feed 

HD-050 

2-Knife,  7/8"  Chip,  Wisconsin  Engine,  3500#  Suspension,  3/4"  Ball  Hitch,  Stationary 
Tongue  Jack,  Long  Adjustable  Hitch,  Safety  Chains.  Running  Lights,  Swivel  Discharge 

7,500.00 

3 

Curb  Feed 

HD-073 

2-Knife  3/4"  Chip,  Wisconsin  Engine,  3500#  Suspension.  Pintle  Ring  Hitch,  Stationary 
Tongue  Jack,  Safety  Chains.  Running  Lights,  Swivel  Discharge 

7.500.00 

4 

Curb  Feed 

EC-171 

2-Knife,  3/4"  Chip,  Wisconsin  Engine  (New),  3500#  Suspension,  Ball  Hitch,  Stationary 
Tongue  Jack,  Long  Adjustable  Hitch,  Safety  Chains,  Running  Lights,  Swivel  Discharge, 
Tool  Box 

7,950.00 

5 

Curb  Feed 

E-297 

2-Knife,  3/4"  Chip,  Wisconson  Engine,  Hydraulic  Knuckle  Boom  Loader 



] 

T 

_ J 

* 


1 


r 


•~n 


gn-'”  a 


ITEM  20 


CONVEYORS 


ITEM  S/N 


T 

244 

2 

248 

3 

817 

■.  4 

— 

5 

2490 

6 

2745 

7 

— 

8 

— 

9 

2013 

10 

3102 

11 

82-3104 

K12/T2058 

j '.13 

3054 

14 

3090 

! . • w 

3091 

16 

3100 

17 

3101 

fir 

3103 

i is 

82-007 

20 

2SC100 

21 

52-1865 

i 22 

82-3105 

1* 

DESCRIPTION 


SELLING  PRICE 


632  — 20'  Infeed,  6110  Chain,  Hydraulic  Drive  with  power  $ 2,400.00 

632  — 20’  Infeed,  6110  Chain,  Hydraulic  Drive  with  power  3,000.00 

632  — 20'  Infeed,  Tilting,  6110  Chain,  Hydraulic  Drive  with  power  2,400.00 

16'  NW  Infeed,  With  infeed  kicker.  Without  drive  3,450.00 

20'  C-Series  Hourglass  Roll  Case,  With  4-arm  kicker,  Without  drive,  22"  Rolls  3,950,00 

20'  C-Series  Hourglass  Roll  Case,  No  kickers.  Without  drive,  22"  Rolls  3,650.00 

100'  x 24"  Bark  Conveyor,  6114  Chain,  10-HP  reduction  drive  with  motor  and  starter  5,900.00 

100'  x 24"  Bark  Conveyor,  6114  Chain,  10-HP  reduction  drive  with  motor  and  starter  ~ 5,900.00 

36’  x 8"  Waste  Conveyor,  67  Chain,  With  rubber  flites.  Reduction  drive  with  with  5-HP  motor  1,700.00 

24'  x 8"  Waste  Conveyor,  67  Chain,  With  rubber  flites,  Hydraulic  Drive  without  power  1,000.00 

15'  x 8"  Waste  Conveyor,  67  Chain,  With  rubber  flites.  Hydraulic  Drive  with  power  1,000.00 

J2-  ,phiP  Conveyor,  C-188  Chain,  Witi  SOLD  i flites, J4ydjaulicJ3 rive  without  power,  No  tegs’"'""”'  1,500.00^ 

20’  x 24"  Chip  Conveyor,  C-188  Chain,  With  wooden  flites  3,300.00 

50’  x 20”  Flat  Top  Chip  Conveyor.  C-188  Chain.  Without  drive.  No  legs  4.000.00 

50’  x 20"  Flat  Top  Chip  Conveyor,  C-188  Chain,  Without  drive,  No  legs  4,000.00 

15‘  x 24"  Chip  Conveyor,  C-188  Chain,  With  wooden  flites,  Hydraulic  Drive  with  power.  No  legs  1,896.00 

20'  x 48“  Chip  Conveyor,  C-188  Chain,  With  wooden  flites.  Hydraulic  Drive  without  power.  No  legs  3,500.00 

60’  x 24“  FlatTopChjpCorrveyor,C-188  C SOLD  raulic  Drive  with  power,  Top  of  chain  approx.  60“  ””  4,800.00 

40'  x 30"  Belt  Conveyor,  No  drive.  Conveyor  raises  at  30  degree  angle  beginning  9'  from  idler  end  5.000.00 

100'  x 24"  Belt  Conveyor,  Radial  Stacking,  Hydraulic  Drive  with  power  • 24,000.00 

24’  x 14"  TTC,  6110  Chain,  No  drive.  Height  of  sides  from  bed  13",  F-stop  40"  from  drive  end  3,400.00 

20'  x 14"  SPECIAL  TTC.  6110  Chain.  Hydraulic  Drive  without  power,  3/8"  x 23"  high  sides.  No  legs  3,000.00 


] 

] 

] 
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SKIDDERS 


[ 


Mountain 

Logger 

Mountain 

Mountain 

Logger 


74125 


74164 

74164 


74174 


ML-100  Cable  Skidder  18  4"  x 26"  tires,  453  Detroit  diesel,  Clark  reversing  4-speed 
powe?°sh i f f t r a nsm  i ssl on,  no-spin  front  and  rear,  root  rake.  32.000  lbs.  Gearmat.c 
winch 

New  ML-100  Cable  Skidder,  18.4"  x 26"  tires,  453  Detroit  diesel,  Clark  rev®^!"9 
New  ML-100  Cable  Skidder,  18.4"  x 26"  tires,  453  Detroit  diesel.  91ar 
4-speed  power  shift  transmission,  no-spin  front  and  rear.  32,000  lbs.  Gearmatic 

winch 

New  ML-130  Cable  Skidder.  23.1"  x 26"  tires,  453  Detroit  di?s^l^rk  reversing 
4-speed  power  shift  transmission,  no-spin  front  and  rear,  32,000  lbs  Gea 
winch 

Model  20C  Skid  Steer  Loader,  diesel  engine,  12.00  x 16.5  tires,  tracs  and  buckets 
available 

Model  20C  Skid  Steer  Loader,  diesel  engine.  12.00  x 16.5  tires,  tracs  and  buckets 
available 

Model  20C  Skid  Steer  Loader,  diesel  engine,  12.00  x 16.5  tires,  tracs  and  buckets 
available 

Model  20C  Skid  Steer  Loader,  diesel  engine,  12.00  x 16.5  tires,  tracs  and  buckets 
available 

440C  Cable  Skidder,  70  HP,  1977 


$10,000.00 

42.500.00 

47.100.00 

54.500.00 
13,300.90 

13.300.00 

13.300.00 

13.300.00 

20,000.00 


HYDRO-MAC 


MOUNTAIN  LOGGER 
SKIDDER 


TIMBER  JACK 
SKIDDER 


[ 


[ 


L 

[ 


36.500.00 

35.500.00 


COMPLETE  SAWMILL  FOR  SALE 

Morbark  Medium  Duty  Live  Deck  20'  Long.  S/N  2044.  3-strand  with  3-arm  stop  and  loader 

Morbark  Heavy  Duty  Green  Chain,  S/N  1949, 20’  long,  3-strand  • . 

Morbark  Heavy  Duty  Green  Chain,  S/N  1950,  50'  long,  3-strand 
Morbark  Vibrating  Conveyor.  S/N  033,  20'  x 21" 

Morbark  586  Series  "E”  Chip  Pac.  S/N  598,  with  Morbark  58",  6-knife,  horizontal  feed  chipper 
Morbark  Automatic  One  Man  End  Trimmer,  S/N  2953 

Prirk  7.Paw  Bull  Edcer  size  #641  S/N  241 -Kat  Guard  Air  Compressor,  S/N  28729-Patz  Conveyor  System  complete  with  30'  Upnght  Conveyor. 
S/N  C1661811479— Extra  saws  for  both  the  Bull  Edger  and  the  Sawmill— Complete  wiring  with  all  disconnects 

METAL  BUILDING  PLUS  EIGHTY  (80)  ACRES  OF  LAND  NEAR  INTERNATIONAL  FALLS,  MN.  ^ ^ 

PRICE  FOR  THE  COMPLETE  MILL,  LAND  AND  BUILDING - S180  000.00 

PRICE  FOR  THE  EQUIPMENT  ONLY : 
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DEBARKERS,  CHIP-PACS,  DECKS  AND  SCREENS 


ITEM 

1 


MODEL 
632  Debarker 


S/N 


DESCRIPTION 


SELLING  PRICE 


S 

9 

10 

11 

12 

13 

14 

m 

16 


EM-16  Debarker 
EM-16  Debarker 
EM-16  Debarker 
26”  Forano 
Mortran  Screen 

Mortran  Screen 

Mortran  Screen 
Mortran  Screen 
Mortran  Screen 
Mortran  Screen 
Mortran  Screen 
Stae-T  rac 
Blower 


854 


58“  Chip-Pac 
48"  Chip-Pac 


~r>~ 


81-001 

81-002 

81-003 

81-015 


81-017 

81- 027 

82- 029 
82-030 
82-032 

257 

371 


599. 


20'  Infeed.  20'  Tilting  Outfeed,  75-HP  Allis  Chalmers  Electric  Motor,  Bark 
Auger 


Ring  Debarker,  New  trough  type  infeed,  electrical  panel 
Stationary  Screen,  3-Section,  75  ton  per  hour  capacity 

Stationary  Screen,  3-Stage  overs  screening  system,  90  tons  per  hour 
capacity 

Portable  Screen,  Complete  with  surge  bin 

Portable  Screen 

Portable  Screen 

Portable  Screen 

Portable  Screen 

25-HP  Onan,  Gasoline  Engine,  30*  Track 
10-HP,  10'  blow  pipe  and  base 

. - --  — _ ~ — irr.-  — rji-u  ..im 

. horizo  SOLD  150HP  electric  motor,  prewired  pane)  . 


$16,000.00 


30,000.00 


12 

61 

75 

75, 

82, 

82, 

14, 


,000.00 

,500.00 

,000.00 

000.00 

000.00 

000.00 

000.00 


I»iiii»mg»'r  .iik  i 


J 


1 


nip 


2 or  SHEAR 

SHEARS  AND  LOADERS 


] 

J 

3 


ITEM 


MOOEL 


S/N 


DESCRIPTION 


SELLING  PRICE 


1 

10" 

10-5 

2 

10" 

10-6 

3 

13" 

B-7 

4 

v 15" 

1413 

5 

15" 

1423 

6 

20" 

2197 

7 

20" 

2217 

8 

20" 

2300 

9 

20" 

2322 

10 

8 

O 

CM 

7420301 

11 

~ 3000 

12 

Lucky  Loader 

31775535 

13 

MT  Carriage 

149 

14 

12  Loader 

15 

Prentice  H 

15315-  - 
73101 

16 

Mor-Lift 

1009 

17 

10" 

18 

Hydro  Ax 

IS 


Feller  Buncher  Shear 
Feller  Buncher  Shear 
Feller  Buncher  Shear 
Feller  Buncher  Shear 

Mounts  for  510  IHC  Payloader,  additional  accumulating  finger 

Brackets  for  additional  accumulating  finger,  3"  Pins 

Additional  accumulating  finger,  2 1/2"  Pins 

Mounts  for  JD544C  — NEW,  Steel  bottom  plate  added 

Mounts  for  227  Cat  Excav.,  brackets  only  for  additional  accumulating  finger 

Fulghum  Directional  Felling  Shear,  8"  x 26"  main  cylinder,  quick  tach  for 
Mel  roe  1074  or  1075 

Used  Slide  Boom  loader,  complete  for  Model  22RXL  Total  Chiparvestor 
Model  L-1014MC,  NEW  353  GMC  Aux.  power,  36"  log  grapple,  live  heel 
Heavy  Duty  Mor-Trac  Carriage,  4-wheel  hydraulic  drive  powered  from  loader 
NEW,  No  grapple,  No  cab,  No  control  valves 
NEW  cab  and  door,  all  cylinders  checked  out,  No  grapple 

Loader 

Feller  Buncher  Shear,  ran  approximately  85  hours,  opened  up  for  15"  diameter 
stems,  5stems.  5Vi"  Diameter  Cylinders 

1980, 51 1 Prime  Mover  with  20»Morbark  Feller  Buncher.  Screen  Cab,  Machine 
Protection  Group,  Sky-Light,  Spark  Arrestor,  Defroster  Fan  Rear  & Front 
Window  Guards,  No  Spin  Differenals.  34  x 67  Tires 


$ 4,000.00 


9.000.00 

11.500.00 

10,000.00 

14.000. 00 

12.000. 00 

2.500.00 

14.000. 00 

20.000. 00 

17.950.00 
7,000.00 

8.700.00 


5,500.00 


35,000.00 


3 


EXPERIMENTAL  AND  MISCELLANEOUS 


r 


c 

c 

[ 

c 

c 

c 

L 


ITEM 

MODEL 

S/N 

DESCRIPTION  SELLING  PRICE 

U 

Model  18 

Total  Chiparvestor,  SOLD  oo.h  with  cab,  No  engine y . a 

2 

Pole  Assistor 

Used  for  debarker  or  pole  peeler 

. — 

3 

Bark  Blower 

PS-8  style 

— 

4 

Blower 

36"  Phelps,  With  20-HP  motor 

500.00 

5 

Pump  Stand 

30  gallon  tank,  10-HP,  one-section  gear  pump,  DF4  valve 

1,500.00 

6 

Pump  Stand  Base 

379 

100  gallon,  can  mount  up  to  4 individual  double  pumps 

. 

7 

Pump  Stand  Base 

90  gallon,  can  mount  2 individual  double  pumps 

— 

8 

30’  Blow  Pipe 

For  Rail  Car  loading,  with  legs  and  discharge  (just  like  new) 

4,000.00 

9 

Motor  Base 

Used  for  3-Knife  75"  stationary  bottom  discharge  Chipper  with  400-HP  US 
electric  motor  and  starter 

34,900.00 

10 

Thrower 

023 

30-HP,  can  be  hydraulic  or  electric,  short  power,  hopper,  swivel  chain,  motor, 
spout 

— 

11 

Chip  Thrower 

026  ’ 

Hydraulic.  10,000  Char-Lynn,  conveyor  mount,  swivel  discharge,  short  swivel 
motor,  spout  and  tilt  cylinders 

— 

12 

Thrower 

027 

30-HP,  Swivel  discharge,  short  power,  hopper,  spout,  swivel  chain  and  motor 

— 

13 

Chip  Thrower 

028 

Hydraulic,  10,000  Char-Lynn,  swivel  base 

— 

14 

Chip  Thrower 

029 

48",  Model  22  type  transition  and  discharge  spout 

— 

15 

Chip  Thrower 

030 

50",  Model  22  type  transition  and  discharge  spout 

— 

16 

F-04-38 

Disc-Scalping  Screen 

— 

17 

0-11-158 

Class-A-Fiber 

— 

18 

Ford  Engine 

4 Cylinder  with  clutch,  approximately  30-HP  (used)  - 

— 

19 

471  Detroit  Diesel 

With  radiator,  no  hood  or  side  curtains,  LH,  100-HP  continues  133-HP  gross 

— 

20 

6V71  Detroit  Diesel 

Complete  unit,  LH  SOLD  continuous  238-HP  gross 

21 

353  Detroit  Diesel 

New,  complete  uni  SOLD  >HP  continuous  101-HP  gross  ^ 

j ...  ^ 

'*sr 

SATELLITE  SAUCHIP  SYSTEM 


ITEM  6 


r_ 

L.  ITEE 

[ i 
% : 


MODEL 


S/N 


DESCRIPTION 


SELLING  PRICE 


Mack  Glider 
Mack  Tractor 
Mack  T ractor 
IHF2070 
IH  Tractor 

ChevC-60 
40  Knife  Grinder 


78WSK700642 
MICH  77732 
F5797LST22430 
757970GB23399 
259471 G51 6309 


CE63P8 14934 
385 


1978,  V-8,  13-speed,  non-sleeper,  tandem  axle  Michigan  special 
1977,  V-8,  13-speed,  non-sleeper,  tandem  axle  Michigan  special 
1974,  V-8.  13-speed,  tandem  axle  Michigan  special 
1974,  Quad  Axle,  290  Cummins  with  dual  air  axle,  lift  and  Prentice  loader 

1972, 13-speed,  transmission,  335  Cummins,  non-sleeper,  tandem  axle  with 
hydraulic  pak 

1969,  366  V-8.  4-speed  transmission,  complete  parts  and  service  van 
Complete  with  i SOLD  6 x 3 x 4-1/2  nut  inserted  wheel.  5 gal.  coolant^. 


$20,000.00 

17.000. 00 

10.000. 00 
21,000.00 

5,000.00 

4,500.00 

.4,700.00 


[ 
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— a service  to  our  customers,  Morbark  is  listing  the  following  trucks 
and  trailors  that  are  offered  for  sale  by  a national  truck  liquidation 
company.  For  more  information  on  any  specific  item,  cal*  i -800-C21  - 
3540  and  ask  for  Sue  at  Extension.  226. 


SINGLE  AXLE  — CONVENTIONAL 


ITEM 


QTY. 


MODEL 


DESCRIPTION 


UNIT  PRICE 


1 

9 


20 

Ford  LN  8000 

15 

Ford  LN  7000 

10 

Ford  LN  9000 

10 

Ford  LN  8000 

10 

IHC  2070  A 

25 

Fords,  IHC,  Whites 

1977,  CAT  225,  5X2 
1977,  CAT  1 SO.  5X2 
1975,  290  Cum,  10  Speed 
1975.  CAT  190,  5X2 
1975,  230  Cum.  5X2 
. 1974/1970,  5 & 10  Speeds 


$9,500.00 

6,500.00 

6,500.00 

5,000.00 

5,000.00 

3,000/4,500 


CHIP  VANS 


ITEM 


QTY. 


MODEL 


DESCRIPTION 


30 


UNIT  PRICE 


1969/1972,  40'  Smooth  Interior 


$1,250/2,250 


OPEN  TOP  (CHIP  TRAILERS) 


] 

J 

] 

] 

3: 

3 

0 


QTY. 


MODEL 


DESCRIPTION 


80 


Gindy 


UNIT  PRICE 


1974, 45'  Tarps/Smooth  interior 


$3,500.00 


FLATS 


MODEL 


1 


DESCRIPTION 


UNIT  PRICE 


1969/1979,  40' 


$2,000/5,000 


3 

3 
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TANDEM  AXLE  — CAB-OVER  — SLEEPERS 
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MODEL 


DESCRIPTION 


UNIT  PRICE 


B 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


3 
6 
1 
2 
1 
1 
1 
3 
2 
1 

W 


Peterbilt 
Ford  CLT  9000 
Mack  Cruisliner 
Kenworth 
GMC  Astro 
Kenworth 
GMC 
Peterbilt 
Kenworth 

White  Freight  Liner 


1977.  350  Cum,  10  Speed 
1979,  F 290  Cum,  9 Speed 
1979,  300  Maxidine,  10  Speed 
1977,  8V92T  Detroit,  10  Speed 

1977.  8V92T  Detroit,  9 Speed 
1975,  350  Detroit,  Allison 

1978,  350  Cum,  10  Speed 
1977, 350  Cum,  10  Speed 

1974. 318  Detroit.  10  Speed 

1972. 318  Detroit,  10  Speed 


$17,500.00 

17.250.00 

17.500.00 

15.500.00 

14.500.00 

8.500.00 

15.500.00 
15,500.00 

7.500.00 

6,000.00 


E raEM*' 


TANDEM  AXLE  — CAB-OVER  — NON-SLEEPER 


[: 


ITEM 


QTY. 


MODEL 


DESCRIPTION 


UNIT  PRICE 


1 

E 


1 

2 

3 

4 

5 

6 

7 

8 


5 White  Freight  Liners 

8 White  Road  Commander 

8 White  Freight  Liner 

10  White  Freight  Liner 

2 White  Freight  Liner 

11  White  Freight  Liner 

6 Peterbilt 

9 Peterbilt 


1977,  F290  Cum.  10  Speed 
1977,  F290  Cum,  10  Speed 

1976,  F290  Cum,  10  Speed 
1975, 290  Cum,  10  Speed 
1973,  290  Cum,  10  Speed 
1972,  8U7IN  Detroit,  10  Speed 

1977,  350  Cum,  10  Speed 
1976,  350  Cum,  10  Speed 


$ 8,000.00 

7,000.00 

6.500.00 

5.500.00 

4.500.00 

4.250.00 

14.500.00 

13.500.00 


TANDEM  AXLE  — CONVENTIONAL  CAB  — NON-SLEEPER 


D 

[ 


QTY. 


MODEL 


DESCRIPTION 


UNIT  PRICE 


1 

2 

3 

4 

5 

6 
7 


5 
10 
1 
2 
1 

6 

10 


Mack  U686ST 
White  Road  Boss 
White  Road  Boss 
Hendrickson 
Hendrickson 
GMC  9500 
White  9564  T 


1978,  300  Maxidine,  10  Speed 
1977,  6U92  T Detroit.  9 Speed 
1977,  290  Cum,  9 Speed 
1977,  6U9LT,  10  Speed 
1975,  290  Cum,  10  Speed 
1973,  671  Detroit,  15  Speed 
1972,  250  Cum,  10  Speed 


$17,250.00 

7.250.00 

7.750.00 

7.500.00 

5.500.00 
5,000.00 

4.500.00 


19 
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Hom«  office F'°'S"  Bl9  Rapid*  Michigan  or  Springfield,  Oregcn 

t20  Pere  Marauetto  Pitroo*  ■ IfSt  COD16,  First  SsrVf»!  ur...  >- . - . 
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3-312 
3-31 4LA 
3-314RA 
3-31 4LB 
3-315 


7 

4-400 

48 

4-402 

13 

4-403A 

44 

5-509A 

35 

5-14C 

93 

5-5147 

28 

5-517 

12 

5-5238 

134 

5-524 

-284 

5-525 

- 26 

5-525A 

30 

5-528 

23 

5-560 

90 

5-568R 

58 

5-569L 

41 

5-569R 

106 

6-603D 

13 

6-603 S 

74 

6-607D 

54 

6-625C 

23 

7-720 

10 

8-1107 

106 

8-1 16A 

32 

8-1116B 

60 

8-1116C 

59 

8-1116CR 

17 

8-1213 

23 

8-1383 

6 

8-1383SQ 

35 

8-813 

549 

8-822L 

207 

8-822C 

122 

8-822E 

26 

8-822HR 

50 

8-822S 

Kockums 
58"  Kockums 
58"  Kockums 
58"  Kockums 

58"  Kockums  Half  Chipper 

Jackson  Chipper 
Jackson  Chipper 
Jackson  Chipper 
56"  Soderhamn  Half  Chipper 
Carthage  Lily  Pad 

Carthage  Lily  Pad 

66"  Soderhamn  Half  Chipper 

75"  Soderhamn 

75"  Soderhamn  Half  Chipper 

75"  Soderhamn  Half  Counter 

75"  Soderhamn  Count. 

Soderhamn  Chipper 
75"  Forano  Count. 

Soderhamn  Wing  Knife 
Soderhamn  Wing  Knife 

Soderhamn 
Hansel  Half  Chipper 
Hansel  Half  Chipper 
45"  Nicholson  Chip. 

Chip  King  #60  Count. 

Newland  Chopper  18"  Glass  Fiber  Chopper 
Adco  West  Edger 
Adco  West  Edger 
Adco  West  Duckbill 

Adco  West  Duckbill 

Adco  West  Top  Chip  Head  Knife 

Comact 

Comact 

66"  Precision  Chip. 

Arasmith  Lily  Pad 
Arasmith  Lily  Pad 
Arasmith  Lily  Pad 
Arasmith  Lily  Pad 
Arasmith  Lily  Pad 


2 x 5-3/4  x 7/8 
8-7/8  x 3 x 3/4 
8-7/8  x 3 x 3/4 

8- 7/8  x 3 x 3/4 

10- 1/2x5x3/8 

12-1/2  x 8 x 1-1/4 
14  x 6 x 5/8 
33  x 8 x 1-1/4 

9- 13/16  x 6 x 7/8 
1-1/2  x 4 x .450 

I- 1/2  x 4 x .490 
21-1/2  x 4 x 3/8 
23  x 5 x 1/2 

11- 1/2x5x1/2 

II- 1/2  x 2-7/8  x 3/8 

23  x 2-7/8  x 3/8 
14-3/8  x 6 x 5/8 
23-1/2  x 2-3/4  x 3/8 
1-3/8  x 2-61/64  x 31/64 
1-1/8  x 2 x 3/C 

I- 1/8  x 2 x 3/8 

II- 1/2x5x1/2 
11-1/2  x 5 x 1/2 

14- 3/4  x 4 x 3/8 
20-1/2  x 4 x 3/8 

20x3-3/4x7/16 

15- 1/2  x 5 x 3/4 
1-9/16  x 3-1/8  x 3/4 
1-7/16  x 3-1/2  x 29/32 
1-9/16  x 3-1/2  x 1 

1-9/16  x 3-1/2  x 1 
2.8  x 4-1 1/32  x 1.56 
14-3/8  x 5-3/8  x 5/8 
14-3/8  x 5-3/8  x 5/8 
21-1/2  x 4 x 3/8 

1-3/4  x 4 x 1/2 
1-5/8  x 4 x 7/16 

1- 3/4  x 4 x 1/2 

2- 3/16  x 4-3/8  x 1 
2-1/8  x 4 x 1/2 


108.00 

55.00 

240.00 

46.50 
7.25 

7.50 

25.50 

38.50 

22.50 

12.50 

16.50 

35.00 
24.25 

6.50 
6.50 

6.50 

19.00 

19.00 

25.00 

23.50 

33.50 
40.95 

15.00 
15.00 
15.00 

15.00 

26.00 

35.00 

60.00 
26.00 

7.00 

7.00 

7.00 

16.00 

16.00 
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] 

] 

] 
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QTY. 

KNIFE 

NO. 

MACHINE 

SIZE 

SALE 

PRICE 

37 

8-822 V 

Arasmith  Lily  Pad 

2 x 4 x 1/2 

7.00 

126 

8-839A 

Pallman  PZ-6 

7.04  x 2.269  x. 31 5 

6.00 

15 

8-854 

Carthage  Chipper 

18x3  3/4  x 11/16 

40.00 

21 

8-857 H 

Veneer  Lathe  Knife 

54  x 7 1/2  x 5/8 

125.00 

6 

8-858 

Veneer  Lathe  Knife  • 

56-1/2  x 7-1/2  x 5/8 

130.00 

24 

8-877 

Filer  & Stowell 

9 x 6-1/2  x 3/8 

20.00 

54 

8-878 

Filer  & Stowell 

1-29/32  x 6-1/2  x 3/8 

11.00 

50 

8-880 

Filer  & Stowell  - 2"  Counter 

1-29/32  x 5-3/4  x 3/8 

15.00 

160 

8-899 B 

Beaver  Canter 

1-1/8x3-1/4x21/64 

10.00 

36 

8-899 E 

Beaver  Canter  . ' ' 

1-1/2  x 3-3/4  x .325 

10.00 

334 

8-899F 

Beaver  Canter 

1-1/2  x 3-3/4  x .325 

10.00 

48 

8-906A 

Nicholson  Half  Coun. 

14-5/16x2-5/8x3/8 

14.00 

25 

8-930L 

26"  Nicholson  V Drum 

10-1/4x5-5/8x11/16 

57.50 

30 

8-930R 

26"  Nicholson  V Drum 

10-1/4x5-5/8x11/16 

57.50 

284 

8-971 A 

10  x 3-1/2  x 3/8 

54.50 

27 

8-980L2 

Can  Car  Edger 

4-3/4  x 7-3/8  x 5/8 

23.00 

34 

8-980LS 

Can  Car  Edger 

4-3/4  x 7-3/16  x 5/8 

23.00 

67 

8-980R 

Can  Car  Edger 

4-3/4  x 7-1/8  x 5/8 

23.00 

36 

8-980L5 

Can  Car  Edger 

4-3/4  x 7-1/4  x 5/8 

23.00 

28 

8-980L4 

Can  Car  Edger 

.6-11/16x8-1/2x5/8 

32.00 

32 

8-980R1 

Can  Car  Edger 

4-3/4  x 7-1/2  x 5/8 

23.00 

18 

8-980R2 

Gan  Car  Edger 

4-3/4  x 7-3/8  x 5/8 

23.00 

27 

8-980R3 

CNS  Model  5000 

7-3/8  x 9-3/4  x 5/8' 

36.00 

12 

8-991 R3 

CNS  Model  5000 

6-13/16  x 9.129  x. 25 

32.25 

36 

8-993 

50"  Can  Car  ~ ' 

14x4x5/8 

22.35 

22 

9-935S 

8-1/2  x 8-1/2  x 5/8 

~ 

24.75 

41 

AA-1L 

■•  ••*'  ..  ■ ‘ ■ 

7-5/8  x 4 x 3/8 

15.25 

6 

MKC-33 

88"  Murray 

21  x 7-1/2  x 5/8 

69.00 

28 

MKC-456 

84"  Soderhamn 

28  x 6 x 1/2 

55.75 

12 

MKC-493 

Carthage 

31  x5x  1/2 

46.25 

29 

MKC-497 

Carthage 

28  x 5-3/4  x 5/8 

68.00 

124 

MKC-54A 

48"  Fulghum  Chipper 

14  x 4 x 3/8 

18.25 

36 

MKC-54D 

48"  Fulghum  Chipper 

14  x 4 x 3/8 

18.25 

37 

MKC-54S 

48"  Fulghum  Chipper 

14x4x3/8 

18.25 

69 

MKC-570R 

Adco  West 

>-  3x4-13/16x3/4 

11.35 

69 

MKC-571L 

Adco  West 

3x4-13/16x3/4 

11.35 

20 

MKC-73A 

112"  Carthage 

27  x 5 x 1/2 

45.75 

7 

MKC-73B 

112"  Carthage 

27x6-1/2x1/2 

56.75 

15 

MKC-75K 

110"  Murray 

31  x 6 x 5/8 

65.00 

111 

CH-308 

48"  Soderhamn 

14-3/8  x 5-3/4  x 5/8 

39.50 

32 

MKC-203H 

84"  Fulghum  Half  Chipper 

13-1/4  x 4-3/4  x 1/2 

21.50 

12 

MKC-204B 

75"  Fulghum  Chipper 

23-1/2  x 4-3/4  x 1/2 

39.25 

43 

MKC-215 

48"  Fulghum  Counter 

14x4x3/8 

19.50 

31 

MKC-215S 

48"  Fulghum  Counter 

14  x 4 x 3/8 

16.45 

47 

MKC-242 

75"  Fulghum  Chipper 

23-1/2x5x1/2 

42.25 

62 

MKC-242A 

75"  Fulghum  Chipper 

23-1/2  x 4-3/4  x 1/2 

39.00 

47 

MKC-279 

Bush  Chip  Gainer 

5 x 3 x 1/2 

17.00 

15 

MKC-7A 

Carthage 

14x5-1/4x3/4 

48.45 

25 

MKC-81 

41 " Jackson  Chipper  , i 

14  x 6 x 5/8 

42.00 

24 

MKC-99 

60"  Bush  Chipper 

18x4x  1/2 

Z4.P0 

116 

MKCW-505 

27  x 6-1/2  x 1/2 

57.75 

18 

MKCW-505P 

Carthage 

• 27x6-1/2x1/2 

57.75 

42 

MKK-555 

13  x 2-7/8  x 3/8 

13.50 

50 

MKK-97 

48"  Fulghum  Counter 

14  x 2-1/2  x 5/16 

10.50 

Dl  aSTON  FACTORY  LIQUIDATION  SALE 
Located  in  Seattle,  Washington 
Hartley  Corp.,  Box  78009,  205-372-2000 
Contact  Bill  Hartley 


HEAT  TREATING  equipment 

GCA  Vacuum  furnaces,  S/N  3700,  Mod  242436  1320,  S/N  4-1293LV,  24"W  x 36"D  x 24"H, 
2400°  F,  Graphite  hot  zone,  480/3/60,  200KW,  SCR  cont,  Honeywell  redr/cont,  dia  latrol 
H/L  Ramp/Soak  Timers,  Cap  1000#  inert  gas  backfill  sys  w/20  HP  5000  CFM  blower. 


1,000,000  BTU,  aircraft  qual  heat  exchanger,  alloy  baskets  w/elec  fork  lift  loader 

and  guide  sys,  excel  cond,  1977  $95,000.00 


Two  Lindberg  Tempering  furnaces,  mod  11 -EC-243624-1 4A,  20KW,  460/3/60,  1400°, 

24W  x 36D  x 24H,  S/N  24519,  24304  w.  cont Each....$1 8,000.00 

Lindberg  horiz  draw  furnace,  15KW,  230V,  10,  1300°  F,  18Wx  36D  x 18H,  w/cont .....$  4^000.00 

Heavy  duty  box  furnace,  S/N  44712,  12"W  x 24"D  x 8"H,  1850°,  14KW,  230/1/60, 
alloy  hearth  w/cont $ 5,000.00 


Lindberg  vert  pit  furnace,  mod  25-48EH,  S/N  7218,  25"W  x 48"D,  1250°F,  60  KW,  230/2/60 $ 5,500.00 


J ; 

I 
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DISSTON  FACTORY  LIQUIDATION  SALE 
Located  in  Seattle,  Washington 
Hallidie  Machine,  2200  6th  Ave.,  206-583-0600 
Contact  Warren  Barlow 


ELECTRICAL 

20  Odd  new  elect  motors  1/3,  1/2,  3/4,  1. 1%,  3,  7%,  15  HP  . . ’ Best  Offer 

SHAPER/PLANERS 

Rockford  Opensided  hyd,  2'  x 72"  table  15  HP,  220/440/3/60  . $ 5,250.00 

Rockford  Opensided  shaper  planer,  hyd,  S/N  68UH33,  22  x 72  table.  10  HP,  220/440/3/80  7^500.00 

MILLERS 

Cincinnati  miller,  4-48,  14  x 72  table,  overarm  support,  rise  & fall,  10  HP,  460/3/60,  S/N  E5694. . .$  6 000  00 

- Cincinnati  miller,  bed  type,  #218224,  rise  & fall,  11  x 48  table  S/N  2-24R&F $ e^OOO.OO 

Hitachi  Seiki  mod  3ML-P  plain  mill,  63  x 13-3/4  table,  travel  range  33-3/8  long,  13-3/4  cross, 

19-5/8  vert,  speeds  30-1500  RPM,  10  HP,  univ  mill  attach,  1966,  S/N  5627 .$15,500.00 

LATHES 

Cincinnati  CTC  Univ  Turning  Ctr,  20/12"  x 72"  Ctr  w/acramatic  IV  cont,  hdstk, 

1600  RPM,  30  HP,  3"  thru  hole,  12"  Cushman  power  chuck,  w/hi-lo  cont, 

steady  & follow  rests;  S/N  53045A5V-34,  1970  .$40,000.00 


GRINDERS 

Mattison  Horiz  Surface  Grinder,  12  x 60"  chuck,  var  cont,  auto  downfeed, 
trave-trol  remote  Timken  bearings,  20  x 3"  wheel  coolant  system,  15  HP 

S/N  20526, 1966,  220/440/3/60 

Mattison  horiz  surface  grinder,  14  x 72"  chuck,  neutrol  cont  coolant  sys,  15  HP, 


20  x 3"  wheel,  S/N  1 6857,  220/440/3/60,  1948 • $38  000  00 

20  x 3"  wheel,  S/N  16857,  220/440/3/60,  1948  ........... !$38!oOo’oo 


SAW 

Grob  Horiz  Band  Saw,  24"  table,  type  NS18,  S/N  4193,  weler  snagger,  var  speed,  auto  feed .$  3,000.00 


MISCELLANEOUS 

Smog  Hog,  y2  HP,  S/N  SH20C16718  . 
Arbor  Press,  S/N  2898,  11"  Throat 


$ 1,500.00 
$ 500.00 


1 
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ALL  MACHINERY  SUBJECT  TO  PRIOR  SALE 
AVAILABLE  IMMEDIATELY 
FREE  LOADING  ON  YOUR  TRUCK 


Michigan  Knife  recently  acquired  the  Disston  Machine  Knife  business  in  Seattle,  Washington.  The  entire 
business  was  moved  to  Big  Rapids,  Michigan.  Through  the  melding  of  the  two  knife  plants  the  following 
equipment  has  become  available  for  liquidation. ; 


Gockel  Vert  Spindle  14  x 72"  mag  chuck  grinder,  1975,  S/N  5782,  w/coolant  sep  system $49,500.00 


MILLER 

Cincinnati  tracer  milling  machine,  4 heads 


ELECTRICAL 

Diehl  Motor  Gen  Set,  6 KW,  125V.  50  AMP,  1200  RPM,  DC.  w/cont,  15  HP  ; 


MISCELLANEOUS  . 

Norton  Dynamic  Balancer,  48",  1HP,  500-1500  RPM,  S/N  468  

1976  B700  Burroughs  Computer  w/B711  Processor,  B9343  Printer  A9249-1  Line  Printer  250, 
A9480-22  Disc  Drive,  220V,  30,  presently  operating,  have  replaced  with  larger  computer .... 
1971  Stamas  Fiberglass  26',  440  Chrysler  engine  rebuilt  professionally,  depth  finder,  trailer. 


120"  MICHIGAN  KNIFE  USED  TRAVELING  HEAD  KNIFE  GRINDER  - 

Built  1981,  Used  6 months  to  regrind  chipper  knives,  Taken  in  on  trade,  10  HP,  coolant  system,  90  day  parts, 
only  warranty,  auto  bar  turner,  220/440  Volt,  3 0, 60  cycle,  Mechanical  Knife  Bar  reconditioned  by  our  factory, 
Serial  No.:  250,  F.O.B.  Big  Rapids 


DISSTON  FACTORY  LIQUIDATION  SALE 
Located  in  Big  Rapids,  Michigan 
Contact  Michigan  Knife  Co.,  616-796-4858 
(Free  loading  on  your  truck) 


LIFT  TRUCKS 

Fork  Lift,  Barratt  Elec,  Rider  w/chgr„  15'  lift,  4000#  cap,  canopy,  solid  tires  '. . . . 
Fork  Lift,  Clark  LP  5000#,  solid  tires,  10'  lift,  1974  Model,  S/N  C50050-202-2528 


$ 4,650.00 

$ 6,000.00 


* 


HEAT  TREAT 

Hoskins  Elec  Heat  Treat  Furnace  w/cont  panel,  hor  box  type,  2400“  max, 
12'W  x 8"H  x 32” D chamber J 


$ 750.00 


SAW 

16”  Woodcutting  radial  arm  saw,  Comet 


$ 675.00 


GRINDERS 


Hanchett  60"  Strt  wheel  magnetic  chuck  knife  grinder  w/coolant  tank,  S/N  GK1458 


$12,500.00 


Mattison  Vert  Spindle,  100HP,  18  x 144",  S/N  400-226,  w/Barnes  coolant  system 

Carboloy  double  end  disc  grinder  w/pedestal 

12"  Abrasive/8"  belt  grinder  w/pedestal 


,$85,000.00 
, $ 400.00 
, $ 650.00 
$ 250.00 


cruise  control,  excellent  fishing  boat,  vee  hull,  canvas 


$12,000.00 


B 700  BURROUGHS  COMPUTER 


120"  KNIFE  GRINDER 


Original  List:  $26,695.00 


Sale  Price:  $19,900.00 


PARTS  SALES 

Each  month  thru  the  use  of  the  “MORBARK  FLYER”  we  would  like  to  offer  additional  Parts  at  considerable  savings  to 
our  customers.  These  parts  will  be  categorized  in  the  fc!lowirg  ways:  “Monthly  Sale  Items”,  “Used  and/or  Rebuilt' 
Parts  , and  “Excess  and/or  Obsolete  Pane”.  If  your  needs  require  other  parts,  we  suggest  you  contact  us  since  it  is 
impossible  to  list  all  used  and  obsolete  parts  we  have  available  in  this  issue. 

Each  monthly  Flyer  will  be  updated  to  reflect  changes  in  the  status  of  each  part  concerning  prices,  additions  and 
deletions. 

As  outlined  on  page  143  of  our  1983  Equipment  Catalog,  additional  discounts  are  available  with  some  quantity  and 
volume  orders. 

Since  our  catalog  has  been  out  we  have  discovered  several  typographical  errors,  so  we  will  have  a section  in  this  flyer  to 
keep  you  updated  on  these  errors  and  any  other  corrections  which  may  come  up. 

Quantities  of  the  parts  listed  in  this  flyer  are  subject  to  prior  sales. 


MORBARK  PARTS  DISCOUNT  PROGRAMS 


Besides  our  normal  WHOLESALE  prices,  we  offer  a 
volume  discount  as  outlined  here.  If  you  would  refer  to  page 
378  of  our  1983  Equipment  Catalog,  you  will  find  our  Special 
Chipper  Knife  Discount  Program. 


VOLUME  DISCOUNT  STRUCTURE 
Order  Totals  Discount 

$2,000.00  - $3,499.99  = 5% 

3,500.00  - 4,999.99  = > 7% 

5,000.00  - and  over  = 10% 


TERMS:  5%  10  DAYS,  NET  30  DAYS  — (If  paid  within  10  days  of  our  invoice  date  you  can  deduct  5%  off  the  invoiced 
amount  of  the  parts.) 


"FLYER  SALE  ITEMS" 

Prices  effective  5/15/83  to  6/30/83 

-y  Each  month  we  will  run  a SALE  on  some  current,  fast  moving  parts  which  are  listed  in  our  1983  Equipment  Catalog. 


FLYER  SALS  ITEMS 


PART  NO.  DESCRIPTION 


24256-102 

30277-010 

30219-021 

40190-440 

39237-005 

30270-750 

4000X-750 

26838-085 

40141-440 


WSD  110  Chain 

15"  Shear  Knife 

20"  Shear  Knife 

Cutterhead,  Em.  440,  636,  640 

Shoe  Insert  C.  E,  LP.  440.  636,  640 

75"  Chipper  Holder 

75"  Conventional  Clamp 

Filler  Element 

Top  Wheel,  440.  636.  640 


CURRENT 

CATALOG  WHOLESALE  FLYER  FLYER  FLYER 

PAGE  NO,  PRICE  PRICE  ORDER  QTY.  QTY.  PRICE 


199 

394 

394 

402 

406 

368 

381 

332 

408 


518.31/ft 

314.06/ft. 

25'  or  more 

161.50 

150.00 

6 or  more 

446.25 

400.00 

4 or  more 

677,14 

640.00 

2 or  more 

9.35 

8.00 

5 or  more 

136.09 

112.00 

6 or  more 

209.42 

195.00 

6 or  more 

18.20 

16.50 

2 or  more  cases 

319.07 

285.00 

3 or  more 

5 12.82 

125.00 

325.00 
550  00 

700 

107.00 

175.00 
14.50 

260.00 


i NEW  AND  IMPROVED! 

g-  3d"  Cat  Chain  For  Your  Model  22RXL  Total  Chiparvestor 

- Morbark  has  developed  a new  Double  Drive  Cat' Chain  for  the  Model  22RXL  Total  Chiparvestor. 


This  new  Chain  has  many  advantages  over  the  old  style  single  drive  chain. 


. 1.  By  moving  the  drive  and  idler  sprockets  to  the  outside,  we  have  greatly  reduced  excessive  loads  on  the  drive 
shaft,  the  chain  pins  and  the  wear  bushings.  " * 

2.  Wear  will  be  greatly  reduced  on  the  drive  and  idler  sprockets.  This  is  accomplished  by  increasing  from  a 

single  sprocket  to  the  double.  ' •*  • . *» ; » 

3.  The  wear  bushings  have  been  increased  by  50%.  This  should  increase  the  life  of  these  bushings  by  over  100%. 

4.  By  increasing  the  wear  bushings  we  have  also  increased  the  tensile  strength  of  the  chain. 

5.  The  drive  and  idler  sprockets  are  now  machined  on  a computer  controlled  machine.  This  will  insure  uniform 
pitch  and  centridty. 


$AVE  — $ A V E - $ A V E 


r;As  an  introductory  and  an  incentive'  to  update  your  machines,  Morbark  will  be  running  a SPECIAL  SALE  on  the  new  Double 
y Drive  Chain  and  its  Sprockets  at  the  “EXPO  83”  Show  in  New  Orleans,  May  20-22, 1983.  An  extra  15%  EXPO  discount  will  be 
“"deducted  from  the  already  discounted  Wholesale  price.  . „ . . • v • " * . . ♦.  • , . ■ 


EXAMPLE 

SHOW 

NORMAL 

(4)  40307-850  Double  Drive  Cat  Chain  @ $627.86  ea.  = 

$2,511.44 

(1)  40291-850  Double  Drive  Sprocket r 

400.93 

- . . '/  - 

-IP : f 

(1)-  40292-850  Double  Idler  Sprocket 

360.62 

_ j, 

V..-. 

$3,272.99 

$3,272.99 

Less  15%  EXPO  Discount 

(490.95) 

« r ■ 

■ dP  ...T 

$2,782.04 

V-  - 

Less  10%  Volume  Discount 

(278.20) 

(163.65)  (5%)  ' “ 

• % & • 

$2,503.84 

$3,109.34 

Less  5%  Cash  Discount 

(125.19) 

(155.47)  1 _ 

(if  paid  within  10  days  of  invoice) 

$2,378.65 

$2,953.87 

T:  l 

A $avings  of  $575.22  or  19%  if  purchased  at  the  show. 

m : :■ 

fj«pj 

. 

■*.  7 

- «-  - r . "■ 

■ ¥ 

f- 

“USED  AND/OR  REBUILT” 


These  are  parts  which  have  been  replaced  on  equipment  sent  in  for  rebuild.  Some  have  been  rebuilt  cr  reconditioned 
and  others  will  be  sold  as  is.  These  parts  will  be  covered  by  a 30  day  50/50  warranty. 


CHAR-LYNN  HYDRAULIC  MOTOR  8,000  SERIES,  REBUILT 


PART  NO. 

VENDOR 
PART  NO. 

DISPLACEMENT 

SHAFT 

PORT 

SIZE 

LIST 

PRICE 

FLYER 

PRICE 

26731-501 

26731-503 

MD08O-28 

M0080-57 

28  Cu.  In. 
57  Cu.  In. 

STR  Key  2'/," 
STR  Key  2%“ 

i’y,»-i2 

i’y„-i2 

$1,118.00 

1,185.00 

$ 559.00 
592.50 

TRW  ROSS  GEROLOR  HYDRAULIC  MOTORS 
REBUILT 


VENDOR 

SHAFT 

SHAFT 

PORT 

LIST 

FLYER 

PART  NO. 

PART  NO. 

DISPLACEMENT 

TYPE 

SIZE 

SIZE 

PRICE 

PRICE 

26726-041 

MAB24-002-A1 

17.8  Cu.  In. 

Splined 

r 

%-14 

$280.58 

$193.04 

26726-081 

MAE34-002-A1 

29  Cu.  In. 

Splined 

r 

%-14 

597.41 

406.24_ 

“EXCESS  AND/OR  OBSOLETE  PARTS” 

These  are  parts  we  have  found  ourselves  overstocked  in  or  parts  which  have  become  obsolete  in  our  current 
production. 


SPLINE 


OREGON  CHAIN  SAW  ACCESSORIES 

SHAFTS  — 

DESCRIPTION 

VENDOR 
PART  NO. 

LIST 

PRICE 

FLYER 

PRICE 

PART  NO. 

DESCRIPTION 

LIST 

PRICE 

FLYER 

PRICE 

Drive  Sprocket 

44749 

$ 30.00 

$15.00 

150  x 8% 

Full  Key  Spline  Shafts  1%  x 8% 

$49.70 

$19.49 

Roller  Nose 

11617 

38.00 

i 

18.00 

150*9 

Full  Key  Spline  Shafts  1 % x 9 

50.28 

19.72 

Chipper  Chain 

10AC-94E 

31.00 

16.50 

ISO  x 9% 

Full  Key  Spline  Shafts  1 Vi  x 9% 

50.85 

19.94 

Chipper  Chain 

10AC-88E 

34.96 

i 

17.48 

150  x 10 

Full  Key  Spline  Shafts  1 % x 10 

51.40 

20.16 

Drive  Hub 

118C 

29.50 

14.73 

150  x 10% 

Full  Key  Spline  Shafts  1 % x 10% 

51.73 

20.29 

3'/}'  Saw  Bar 

11718 

163.00 

81  50 

3*  Saw  Bar 

11421 

155.56 

2S 


..  -SgKlSa’gi. •>•-■>-  : ..  ....  . :- y y S-. 

v?.' . . V * . . . •-.■..  . . * - ■ - -■-■-•  •--.  -•■•  . ■ 


V-Iy- 


2500  PSI  HYDRAULIC  CYLINDERS 


PART  NO. 


VENDER 


VENDOR 
PART  NO. 


BORE  X STROKE 


CLOSED 

CENTER 


LIST 

PRICE 


FLYER 

PRICE 


268184)14 

26816-058 

26818-070 


Texas  HYD 
Texas  HYD 
Texas  HYD 


TL1510012C-B 

TL3012018C-B 

TL4008024C-B 


1%x10 

3x12 

4x8 


$ 65.40 
10266 
135.44 


$32.70 

51.28 

.67.72 


u^-  - 


ELECTRIC  MOTORS  3 PHASE  220/440V,  NEW 


PARTNa 

UP. 

RJ»AL 

FRAME 
. SIZE 

MAKE 

LIST 

PRICE 

FLYER 

PRICE 

27972-661 

2 

1800 

184F 

Newman 

$ 158.40 

$ 93.18 

27973-081 

3 

3600 

184F 

Newman 

158.76 

93.39 

27973-062 

3 

1800 

182T 

Newman 

211.68 

L 124.52 

27963061 

3 

1800 

2130  — r 

Newman 

158.40 

93.18 

27964-342 

15 

1200  ' 

284T  • 

Delco 

450.80 

265.16 

27967-062 

75 

1800  / 

- 405U 

Newman 

4,773.00 

: 2,386.50 

27967-362 

100 

1800  -. 

• - 444U  - v " . 

Newman 

5.756.00  . 2.678.00 

27974-474 

25 

3600 

2S6T 

Lincoln 

870.00  ; 48525. 

v-’yNy.; 


------ 


FABRICATED  ASSEMBLIES 


•j? 


i PART  NO. 


■ - -r  ■ ■ y-  ‘ 

DESCRIPTION 


CATALOG 
PAGE  NO. 


LIST 

PRICE 


FLYER 

PRICE 


“40245-021 
40246-021 
cn  42142^14 
;;]421 39-614 
J 42027-614 
42027-614 


20“  Shear  Holder -2  V 
20*  Shear  Holder  -2%* 

NW  Top  Infeed  Wheel  LH 
NW  Top  Outfeed  Wheel  LH 
NW  Infeed  Shoeeand  Shaft  RH 
■NW  Infeed  Shoe  and  Shaft  LH 


395 

$220129  $1,380.83 

395  .; 

2601.39  1380  83 

403.40  27220’ 

408 

409 

— • - 448.16  297.94 

405 

50463  ; 232.08 

405- 

50463  232.08 

FS7??rr:--  - 

^ 

^ >.  Jr' 

73^  .>  - - ■ 

GRE5EN  SPYT  MONO  BLOCK  VALVES  WITH  HANDLES 
Page  264  in  catalog  - 


& 


4PARTNO. 


VENDER  NO. 


SPOOL 
NO.  1 


SPOOL 
NO.  2 


SPOOL 

Nai 


LIST 

PRICE 


FLYER 

PRICE 


SPYT-D3 

SPYT-D3-DF4 

SPYT-4 

SPYT-4-4 

SPYT-4-4-03 


.03 

03 

4 
4 
4 


DF4 


03 


$136.61 

217.48 

124.79 

166.67 

260.40 


HARDENED  SPLIT  STEEL  BUSHINGS 
Page  168  in  catalog 


BUNTING  BRONZE  BUSHINGS 


Page  168  in  catalog 

.•  •••>•■••  • •.  - . 


O.O. 

LD. 

LENGTH 

LIST 

PRICE 

FLYER  * 

PRICE 

PART  NO. 

LD. 

O.D. 

LENGTH 

LIST 

PRICE 

2 

1% 

1% 

$7.60 

K $4.4?! 

23126-025 

1% 

1% 

3V4 

$20.22 

2 

.1% 

1% 

' 8.60 

f 5.0«i 

23126-031 

1% 

2 

3 

23.68 

2* 

2 

1% 

9.12 

Ly5-36i 

23126-045 

2 

2% 

4 

43.92 

23126-051 

2% 

2% 

4 

38.20 

23126-052 

2% 

3 

4 

54.72 

23126-055 

2’Y,. 

3'/,.. 

3% 

■ 32.76 

. *4.  . r- 

23126-061 

3 

3% 

4 'h 

69.12 

- . » - -* 

23126-071 

4 

4% 

4 ‘ 

89.84 

FLYER 

PRICE 


$11.89 
13.93' 
25.84 
22.47 
32.19 
19.275 
40.66 
J 52.49 


-I  k 


1 P 

: IS 


C 


SAVAGE  AND  CROWN  LOADER  PARTS 


I 

J 


DESCRIPTION 


VENDOR 
PART  NO. 

VENDOR 

LIST 

PRICE 

FLYER 
PRICZ  — I 

1181 

Savage 

$335.94 

$264.75  j 

1186 

Savage 

843.32 

632.49  ‘ 

1503 

Savage 

684.53 

513.40 

1557 

Savage 

795.53 

596.65  2 

1164 

Savage 

• 79.44 

59.58  W 

L-6012 

Savage 

128.64 

96.48 

B-6008 

Savage 

154.89 

116.17  . 
116.17  j 

28-012 

Crown 

154.89 

522 

Crown 

16.12 

8.06 

529 

Crown 

29.72 

14.86 

SC-8027 

Savage 

10.82 

6.75 

SC-8008 

Savage 

15.41 

11.56  j 

6039 

Savage 

17.60 

9.45 

SC-5502 

Savage 

103.81 

77.85 

SC-7506 

Savage 

11.83 

8.87  ■ | 

SC-7507 

Savage 

5.61 

4.21  J 

Grapple  Cylinder 
Live  Heel  Cylinder 
Live  Heel  Cylinder 
Jib  Boom  Cylinder 

Swivel  Joint 
Bucket  Cross 
Clevis 

Rotator  Assembly 

Timken  Cup 
Timken  Cone 
77  Nut  with  set  screw 
77  Lock  Nut 

1"  Spfined  Insert 
Cushion  Valve  (Gresen  DXV50) 
Bearing  Cone 
Bearing  Cup 


-C  » 

' »' 

* 


STEEL  PLATE  SPROCKETS 

Center  Bores  as  Listed  Below 


CHAIN 

-SIZE 


NUMBER 
OF  TEETH 


BORE 


60 

60 

60 

60 

21 

ly.Hub 

21 

26 

30 

2% 

1%,  Hub 
2% 

60 

48 

1 

5% 

1 

60 

60 

48 

54 

60 

60 

2’y,. 

80 

10 

1 

1 

80 

14 

_ao 

‘so 

80 

80 

80 

80 


80 

80 

SO 

100 

100 

100 

100 

100 


21 

21 

21 

20 

28 

28 

38 

45 

45 

60 

60 

12 

38 

40 

40 

45 


1 

2% 

3% 

1 

2 

*% 

1 

2% 

2’*. 

1% 

2'y„ 

3% 

1% 

1% 

5 

2'y„ 


DODGE  CHAIN  COUPLER  HALF 


80  Chain  20  Tooth  Style  F 
For  3020  Bushing 
Our  Part  No.:  24333-121 


STEWART  WARNER 


List  Price 
$38.60 


Flyer  Price 
$5800 


Mechanical  Temperature  Gauge 
For  Coolant  or  Lubricant  100°  to  250* 
Part  No.:  0-361 -CC-72 


List  Price 
$28.16 


Flyer  Price 
$12.80 


DELTROL  RELIEF  VALVE 


Part  No.:  RV-6 

Set  at  1500  PSI  - NPT  Ports 


List  Price 
$76.26 


Flyer  Price 
$39  46 


UST 

PRICE 

FLYER 

PRICE 

$ 14.00 

S 5.79 

14.00 

5.79 

16.00 

5.94 

18.20 

6.77 

30.54 

11.36 

30.54 

11  36 

35.80 

13.32 

44.20 

16.44 

12.43 

4.63 

14.17 

5.27 

20.71 

7.70 

20.71 

7.70 

20.71 

7.70 

28.78 

10.70 

28.78 

10.70 

28.78 

10.70  . 

44.91 

16.70 

57.55 

21.41  .. 

.i 

57.55 

21.41  \ 

102.46 

3812  , 

102.46 

38.12  ; 

16.44 

7,02  1 

84.40  ; 

36.03  J 

94.80 

40.46  i 

94.80 

40.46  4 

118.00 

50.37  j 

J 


GRESEN  MID-SECTION  INLET 
3 


Part  No.:  1886 
Our  Part  No.:  26684-338 


d 


Li 


List  Price 
$36.71 


Flyer  Price 
$20.98 


• ■ ■ ■ 


: ; > x ~ v 4, tari: 

**  ?-.  .rtfcr*. fcei  » 


hftfzfii&iZ  r^v-ay  -ii^yifr"  fc?;, 


•""  . - - 


j-RONVEYOR  CAST  SPROCKET 


F£i-188  Chain  - 7 Tooth  - 1%,  Bora 

Ust  Prica  Flyer  Prica 

$8740  $30.68 


SLIP  YOKE 


1%  10  Spline  - 1%,  Free  Hole  In  Flange 
With  Dust  Caps  and  Washers 


List  Price 
$155.88 


Flyer  Price 
$6245 


END  YOKE 


2*  Round  Hole  with  key  way 
'%}  Free  Hole  in  Flange 
Our  Pari  No.:  24112-175  - 62N  Series 


List  Price 
$126.20 


Flyer  Price 
$50.48 


DELTROL  MODEL  D40 


Single  Spool  Directional  Control  Valve 
%"  NPT  Ports  • 

Spring  Return  to  Neutral 
3- way  Tandem  Center 
Part  No.:  D40-DA-3 


List  Price 
$118.76 


Flyer  Price 
$5938 


WIRE  ROPE  SHEAVE 


SPLINE  PLUG 


CROSS  6 BEARING  KIT 


2 GROOVE  18.0*  PITCH  DIA.  SHEAVE 
QD-SF  STYLE  BUSHING 

- m 


Bronze  Bushed 
8 OD  x IV,  wide  x V,  ID 
Our  Part  No.:  24211-823 


1 V<  16  Spline  For  3 OD  x .120  Wall  Tube 
Rockwell  50  NPS28-31 
Our  Part  No.:  24112-180 


4-Low  Wing  Bearings  with  >/,“-24 
Threaded  Holes  Rockwell  CP62N-47 . 
Mechanics  114-6143  • - 

Our  Part  Noj  24112-172 


I 

i 


.?■  - 


Ei 

r 

I 


Our  Part  No.:  24223-914 


if 

i % 


f^ist  Price 


Flyer  Price 
$36.63 


List  Price 
$98.76 


Flyer  Price 
$3940 


List  Price 
$98.50 


Flyer  Price 
$4835 


List  Price 
$145.80  - 


. Flyer  Price 
$7736 


END  YOKE 


WELD  YOKE 


...J. 


HY-PNEU  CHECK  VALVE  STEEL 

*r,v 

t -*■• 


FAFNIR  BALL  BEARING  INSERT  ‘ 


n 


• . • ■£> -J: 


1T4*  Round  Hole  - L16  Series 
Rockwell  L16SYR24 


'V»  Free  Hole  in  Range  for  3 OOx  .120 
Wall  Tube  - Rockwell  62NY44 
Our  Part  Noj  24112-171 


.:v5g«r 


v NPT  Ports  *- 
Our  Part  No.:  26631-185. 


2*  Bore  - 3.9377*  O.D. 
Part  No.:  G1200-KRR 
Our  Part  No-  23262-025 


Flyer  Price 
$1444 


List  Price 
$108.21 


Flyer  Price 
$4348 


List  Price 
$17.12 


Flyer  Price 
$832. 


List  Price 
$4240 


‘ Flyer  Price 
$25.00 


SPUNE  PLUG 


SLIP  YOKE 


-.1 


MICROMETER  NEEDLE  VALVE 
DELTROL  FLUID  PRODUCTS 

P-"  * «,  - ..  - r-rrrs 


SEAL  MASTER  BALL  BEARING  INSERT 


H^ipline- For3  OD  x .120  WallTube 
K Rockwell  62NPS28-13 
'•-‘Our  Part  No-  24112-179 


1%  16  Spline  ’%j  Free  Hole  in  Flange 
with  Dust  Caps  and  Washers 
Rockwell  62NLS28-2 
Our  Part  No-  24112-178 


M201  S4,  %'  NPT  Male  6 
Female  Ports  - Steel 
Our  Part  No-  26642-003 


1%«*  Bore  -2.4409*  O.D. 
i Part  No.:  ER-19  - 

Our  Part  No.:  23613-211 


Flyer  Price 
$3546 


List  Price 
$187.47 


Flyer  Price 
$74.99 


List  Prica 
$19.00 


Flyer  Price 
$840 


List  Price' 
$26.46 


Flyer  Price 
$1546 


UNIVERSAL  JOINTS 
CROSS  & BEARING  KITS 


?.  . - i ' 


*-  UNIVERSAL  JOINTS 

- ROCKWELL 

"v  ;-r  ■ ’ ....  . -V1" 


m 

UST 

FLYER 

PART  NO. 

DESCRIPTION 

LIST 

PRICE 

FLYER 

PRICE 

P 

r 

I-9T  NO. 

DESCRIPTION 

PRICE 

PRICE 

24113-005 

V/a"  Spline  to  1%*  Spline  (10  Spline)  • 

$27.48 

$13.63 

9 • 

i~}l3-104 

CP-35R  Fori  'If  U- Joint 

$26.99 

10.30 

24113-007 

■iy,”  Spline  to  IV,"  Spline  (16  Spline) 

61.00 

29.86 

i • 

24113-106 

CP-55  For  2"  U-Joint 

68.87 

2745 

24113-024 

1*  Round  to  1*  Round 

e e 

2136 

8.14 

1 

h - 

i : 

. - ...  - 

* . 

. • <■ ' ' 

1 

t 

i 

l 

1 

fcL' 

*. 

■ % 

l ”:  • ; * - ■ • - ..  ., 

M ! 

£ 

mss 
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FLANGE  BEARING 


SEAL  MASTER  - SF-26  1%“ 
4'/,  Bolt  Centers  Bolt 


List  Price 
$42.60 


Flyer  Price 
$20.25 


SYNTHETIC  COVER 
HYDRAULIC  HOSE 


K410  - Hytron  - ID  - Imperial  Eastman 


List  Price 
$3. 10/ft. 


Flyer  Price 
$.92/ft 


MORSE' CONTROL  ASSEMBLY 
DUAL  CONTROL 


Part  No.:  E44716-1 


List  Price 
$48.65 


Flyer  Price 
$22.10 


CHAIN  LINK  ATTACHMENTS 


1 


n 

No.  CSS  Chain  Style  K2  j 


List  Price 
$4.67 


Flyer  Price 

$2.10  -ri 


FLEET  GUARD  ADAPTOR  HEAD 


HUB  WHEEL  BOLTS 


DRIVE  SHAFT  ASSEMBLY 


REXNOID  PILOTED  FLANGE  BEARING' 


; 4 


For  LF-777  By-Pass  Filter 
PartNo.:  33041 73S 
Our  Part  No.:  29214-218 


List  Price 
$49.98 


Flyer  Price 
$19.59 


Fine  Thread 

Size  List  Price  Flyer  Price 

% x 1%  $176  $.62 

% * 2%  2.10  .79 

y,«x1  1.81  69 
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For  PS-8  Peelers  with  Chrysler  Engine 


2BR-200-G-2  ■ 2"  Bore  - 5%"  Bolt  Center 


List  Price 
$179.60 


Fiyer  Price 
$89  80 


List  Price 
$146.38 


Flyer  Price 
$73.19 


HYDRAULIC  IN-LINE  SWIVELS 
WITH  GREASE  FITTING 


DUST  CAPS  FOR  MALE  COUPLERS 


DUST  PLUGS  FOR  FEMALE  COUPLERS 


V NPT  Ports -360*  Rotation-S8-PF-12 


S49-4  for  Safeway 
S 40-4  Vi"  NPT  Coupler 


S44-4  for  Safeway 
S-40-4  %"  NPT  Couplers 


List  Price 
$21.60 


Ryer  Price 
$9.46 


List  Price 
$2.15 


Flyer  Price 
$1.06 


List  Price 
$2.15 


Flyer  Price 
$1066 


HYDRAULIC  QUICK  COUPLER 


"V  Ts 


BRUNING  SMaOO 
%■  NPT  Ports 

List  Price  Flyer  Price 
4ale  $10.93  $ 4.69 

:emale  1676  8.31 

Complete  20.61  12.40 


1 
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SELF  ALIGNING  BUSHINGS 


DOOGE  TYPE  E - 3Vj”  CHIPPER  DUTY 
PILOTED  FLANGE  BEARING 


MODEL  SF100  SUMP  TYPE  FILTER 


20SF32  Bore  2”  - OO  3.1875 
Width:  1. 750- 


List  Price  Flyer  Price 

$48.52  $28.54 


VICKERS  K-'DRAULIC  FILTER  ASSY. 
OFM-101-10 


/ 


29341-541  - 3 Vi"  Bore 
SV  Bolt  Circle  -%"  Bolt 


Gresen  - 1 %”  NPT  Ports 
60  Mesh  Wire  Screen  - 26839-005 


If-  ■ . «£ 


10  Micron  - 1"  NPT  Ports 
Cartridge  Element 


n ! 
J 


List  Price 
$401.72 


Ryer  Price 
$236.31 


List  Price 
$36  00 


Flyer  Price. 
$18.00 


List  Price 
$16.50 


Flyer  Price 
$7.25 


MICHIGAN  FLUID  POWER 
SUMP  FILTERS 


& 

2*  NPT  Ports  - 100  Mesh 


CHAR  LYNN  MODEL  IF301515 
DOUBLE  HYDRAULIC  FILTER  ASS  Y. 


DONALDSON  PRE-CLEANER  BOWL 


■ . * Q - 'ilT  ".  7 

--  -h  - m -1 


1'/4“  NPT  Ports  - Including  filter 
condition  indicator  - Spin  on  elements 


DONALDSON  PRE-CLEANER 


Donaldson  Part  No.:  P01-6330 
Fits  Precleaner  PBH00-O254 
Our  Part  No.:  2&321-240 


Donaldson  Part  No.:  PBH00-0254 
Inlet  Size:  3%  I.D 
Our  Part  No.:  29321-217 


List  Price 
$32.75 


Flyer  Price 
$16.90 


List  Price 
$26.78 


Flyer  Price 
$14.22 


List  Price 
$12.37 


Flyer  Price 
$6.41 


List  Price 
$38.10 


Flyer  Price 
$20.75 
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DELTROL  OUTLET  SECTION 


DODGE  CHAIN  COUPLING  COVER 


ICE  VALVE  FLUID  CONTROLS 
INC. 


With  Built  In  Check  - 0-600  PS1 
:200PSI  -V  NPT  Ports  - Adjustable 
Part  No J ISD12-P3-6S 


800  - - 
Our  Part  No-  24331-032 


NPT  Top  and  Side  Porta 
Part  No--  D5-0-E 


List  Price 
$66.14 


Flyer  Price 
$30.40 


COUPLING  CHAIN  ASSEMBLY 


DELTROL  INLET  SECTION 


DODGE  CHAIN  COUPLING  COVER 


1 V-Bore  - 1%-  Shalt  Height 
For  Some  PS-8  Cuttertieads 
Part  No--  2A-108  - 
Our  Part  Noj  23944-117 


Flyer  Price 
$40.47 


List  Price 
$73.95 


Flyer  Price 
$63.53 


List  Price 
$108.30 


SWIVEL  ADAPTOR 


DELTROL  STACK  TYPE  DIRECTIONAL 
CONTROL  VALVE 


ROD  CLEVIS. 


BROWNING  SHEAVE 


6 Groove  - R1  Bushing 
“C"  Section  Belts 
18*  Pitch- 18.4’  O.D. 
_Part  Nou  6C180R 
Our  Part  No.:  24223-515 


Texas  Hydraulics  . 

1*  Die.  Pins  - 1*  Thread  (Fine) 
Our  Part  No.:  26818-102 . 
Part  No--  60002.  - 


90*  1%*  NPT  Each  End  - 360* 
Part  No.:  PS24-PU24-P24 
Our  Part  No.:  26591-029 


-4-Way  Open  Center  Float 
Spring  Return  to  Neutral  - NPT  Ports 
Part  No--  050-FA2 - 


Flyer  Price 
$11706  . 


ListPrice 

$115.73 


Flyer  Price 
$149.89 


PRICE  TILE  ROD  HYDRAULIC 
CYLINDER 


3*  Bore  x 10*  Stroke  - 
20%*  Closed  Center  Distance 
1%*  Die.  Rod  - %*  NPT  Ports  - 1”  Pina 
PartNoj  PMC-7110 


Self-Aligning  - Bore  1* 
Male  1V-12  TPt  Right  Hand 
Part  No-  TRE-16  - 
Our  Part  No,:  23924-000 


600 

Our  Part  No.:  24331-031 


CARBIDE  VERTICAL  ANVILS 


AIR  CONDITIONER  UNIT 


aiiUiiTiroi 


FLYER 

PRICE 

$123.66 

148.71 

171.39 

197.10 


Part  no. 

40189-480 

40189-580 


Roof  Mount  - Complete 


S22H2  33388  SSSgg  22822  33322  22222  22222  22222 
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1983  EQUIPMENT  CATALOG  UPDATES 
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EQUIPMENT  UPDATES 

Page  38  — Options  and  Prices 

Reads:  Chains  (set) 

Should  read:  Chains  (set) 

Page  42  — Options  and  Prices 

Reads:  Chains  (set) 

Should  read:  Chains  (set) 

Page  82  — Options  and  Prices 

Line  1 — Reads:  1 set  of  kickers ' 

Should  read:  Automatic  kickers 

Line  2 — Reads:  Longer  infeed  @5' 

Should  read:  Longer  infeed  @5'  

Line  3 — Reads:  Longer  outfeed  @ 5’ 

Should  read:  Longer  outfeed  @5’ 

Page  124  — Knife  Grinders 

Wholesale  Price  reads:  

Should  read:  

Page  126  — Options  and  Prices 

Reads:  72"  Knife  Grinder 

Should  read:  72"  Knife  Grinder 


.$  1,150.00 
.$  795.00 

.$  1,150.00 
.$  795.00 

.$  900.00 

.$  2,500.00 
.$  750.0 p 

.$  900.00 

.$  2,500.00 
.$  750.00 

$14,250.00 
$ 9,495.00 

$14,250.00 
$ 9,495.00 


0 
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PARTS  UPDATE 


0 


RAGE  INCORRECT  CORRECT  LIST 

NO.-  PART  NO.  PART  NO.  PRICE 


21422-566 

21422-556 

S 1.03 

— 

23973-130 

6.74 

— > 

23973-135 

1X76 

— 

23973-136 

2X77 

— * 

23973-137 

34.65 

— 

23973-140 

48.43 

— 

23973-145 

7X73 

— 

24132-218 

1X46 

— 

24132-241 

1X63 

— 

24132-242 

1X63 

— 

24132-243 

1X63 

— 

24132-244 

13.63 

— 

24185-4)48 

171.04 

— 

24182-111 

26.53 

24211-317 

Delete 

— 

— 

24256-123 

29.90 

— 

24256-124 

29.90 

— 

24318-035 

18.60 

— 

24318-043 

1X60 

— 

24543-329 

1327.00 

— 

24559-075 

1X81 

— 

24559-079 

10.80 

■— 

29811-228 

.71/In. 

25875-104 

2S975-104 

1X64 

25675-106 

25975-106 

40.28 

28811-601 

26614-601 

7X58 

26611-602 

26614-602 

76.56 

— 

26616-123 

47.20 

— 

26616-124 

47.78 

— 

26616-125 

20.64 

— 

26616-126 

47.78 

— 

26664-516 

69 

26711-211 

26711-221 

41.60 

— 

26712-0  14 

14.72 

28712-041 

84.61 

— 

26712-081 

5X78 

— 

26731-004 

X31 

— 

26731-401 

(14.0  Cu.  In.) 

— 

26731-403 

(23.0  Cu.  In. 

— 

28731-610 

469.00 

WHOLESALE  QUANTITY 


PAGE 

NO. 


INCORRECT 
PART  NO. 


S .99 
8X8 
16.88 
18.69 
31.37 
43.59 
65.48 
11.21 
1226 
12.26 
1226 
12.26 
160.71 
24.94 

2721 
2721 
16.93 
16.93 
1,66227 
12.04 
10.15 
.67/In. 
17.14 
33.65 
69.67 
69.87 
" 42.95 
4X48 
18.78 
4X48 
.62 
37.86 
1X40 
77.00 
46.92 
X17 


430.32 


i .78 

307 

26778-043 

X38 

311 

1X01 

320 

— 

1X62 

325 

40008-959 

2738 

325 

26815-051 

3X74 

325 

mm 

5X16 

327 

__ 

937 

329 

1X90 

332 

__ 

1X90 

350 

29316-052 

10.90 

350 

29316-053 

10.90 

350 

29316-054 

14739 

2232 

355 

”” 

_ 

* 360 

— 

* 380 

2X62 

• 360 

_ 

2X62 

• 366 

40166-806 

1439 

14.69 

392 

1,44X33 

392 

_ 

11.02 

393 

— 

939 

393 

40264-850 

.61/In. 

• 394 

— 

14.88 

3132 

395 

40260-021 

6036 

6X48 

37.29 

402 

40190-632 

404 

30289-632 

404 

32189-440 

37.73 

18X1 

37.73 

35 

3X86 

11.63 

66.84 

4X47 

128 


CORRECT 
PART  NO. 

LIST 

PRICE 

WHOLESALE 

QUANTITY 

26728-043 

54.84 

49.80 

4X32 

26751-215 

397.85 

389.89 

37X99 

26812-361 

1XS2 

16.01 

1X41 

30005-955 

61.69 

5X08 

44.42 

30005-955 

81.69 

5X06 

44.42 

85881-955 

790X6 

719.14 

624X1 

26821-075 

X06 

1.67 

1X3 

28824-117 

27  80 

25X0 

21X6 

26838-085 

_ 

29317-052 

90.50 

8X38 

71X0 

29317-053 

73.50 

66.96 

5X14 

29317-054 

18.90 

15X6 

1X35 

29341-024 

429X2 

403.46 

36X13 

30280-750 

194.5S 

165X7 

13X19 

30055-750 

155.10 

131.84 

10X57 

30052-750 

118.02 

100X2 

8X61 

40186-868 

204.35 

181.87 

15X26 

30147-863 

49.32 

41X2 

34X2 

40101-855 

65X68. 

588.31 

52X94 

40101-850 

409.53 

364.48 

307.1 S 

40248-850 

34.44 

29.27 

2X11 

30211-010 

17.49 

14.87 

1X24 

40268-021 

1,794X7 

1,52X13 

1X55X9 

42190-632 

726.35 

668X4 

581.06 

32189-632 

7XS8 

84.60 

54,44 

30189-440 

75.73 

67.40 

5X80 

'Quantity  changed  to  6 par  casa  — Prlca  ramaln  tha  sama 

*Non-  Separator  Top  Discharge 

'Groove  Front  of  Oise 

'Separator,  Groove  on  Back 

'Modal  20 

•Old  Pari  Noj  Q21A0071H00 
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This  new  machine  is  the  most 
productive  whole  tree  chipper 
ever  built.  It  features  a unique 
three  point  feed  wheel  system, 
a rugged  back-hoe  style  loader 
and  a large  spout  opening  (a 
full  30").  Many  power  units 
can  be  used  to  suit  individual 
requirements.  See  feature  story 
for  details. 


THE  MODEL  30 
TOTAL  CHIPARVESTOR 


The  Super  Beever  like  the 
Model  30  has  incorporated  the 
same  style  feed  system  and 
loader  into  its  design.  The  large 
spout  opening  allows  multiple 
stem  chipping  and  is  well  suited 
to  handle  brush  and  limby 
material.  Seethis  machine  and 
the  drop  feed  version  at  “Expo 
83”  in  New  Orleans. 


THE  SUPER  BEEVER 
WHOLE  TREE  CHIPPER 
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What’s  Mew  At  FSorbark  ? 


RECENT  DEVELOP  EVENTS  IN  WOOD  FIBER  PROCESSING 

FROM  MORBARK 

THE  LEADER  IN  WOOD  FOR  ENERGY 


MOR-BELL  RAPID  BUNCHER 

The  versatile  light  weight  Mor-Be.ll  carriage  equipped 
with  a new  high  speed  multiple  stem  felling  and  bunching  shear. 
Capable  of  cutting  and  bunching  over  400  stems  per  hour. 


M 

MOR-BELL  LOGGER 

The  all-purpose  Mor-Bell  Logger  can  be  used  for  sorting, 
skidding  and  loading  forest  products  for  multiple  markets. 
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MORBARK  MODEL  30  TOTAL  CHIPARVESTOR 

The  new  Model  30  is  the  ultimate  in  whole  tree  chippers.  Built 
with  a large  spout  opening  and  a unique  feed  system.  It  can 
accommodate  a full  30"  diameter  stem,  large  bushy  topped  cull 
material  or  chip  several  multiple  stems  at  one  time. 


THE  SUPER  BEEVER  WHOLE  TREE  CHIPPER 

The  Super  Beever  features  the  same  style  feed  system  and  loader 
as  the  Model  30.  The  Super  Beever  is  ideally  suited  and  priced  for 
processing  logging  residue  and  cull  materal  as  well  as  multiple 
small  diameter  trees  in  a thinning  operation. 


MORTRAN  SCREEN 

This  in-woods  screening  system  is  designed  to  process  whole 
tree  chips  directly  from  a T otal  Chiparvestor.  The  Mortran  Screen 
separates  the  high  quality  fiber  used  for  pulp  furnish  from  the 
lower  grade  material  used  as  boiler  fuel. 


MOR-LIFT  DUMP 

Designed  with  the  wood  energy  market  in  mind,  the  Mor-Lift 
offers  a simple,  fast  and  affordable  chip  van  dumping  method  at  a 
fraction  of  the  cost  of  other  systems. 
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WOOD  FOR  ENERGY- 
JUST  COMMON  SENSE 


Much  has  been  written  since  the  oil  embargo  of  1973  about  the  : 
“Energy  Crisis”  and  the  media,  the  congress,  environmental  groups  { 
> and  the  major  oil  companies  and  utilities  have  spent  much  time  and  \ 
effort  debating  the  issue.  We  have  been  bombarded  with  Windfall  j 

Profits  Taxes,  Thre^e  Mile  Islands,  natural  gas  deregulations  and  j 

conservation  guidelines.  We  have  employed  thousands  of  account- 
ants,  attornies  and  bureaucrats  at  the  Department  of  Energy,  none  of  > 

whom  have  generated  one  drop  of  oil  or  one  kilowatt  of  electricity  to 
actually  solve  the  problem  It  is  about  time  that  we  look  ai  the  situation  jf 
and  apply  some  plain  common  sense.  It  is  about  time  that  we  look  all  | 
around  us  and  realize  that  our  forest  lands  represent  the  only  truly  jj 
renewable  resource  that  can  be  used  today  to  help  alleviate  the  | 
problem.  . | 

The  research  has  been  done  and  the  technology  is  developed.  The  !? 

-economics  is  there  to  show  that  wood  can  out  perform  other  heat  p 

sources.  The  waste  fiber  resource  is  available  and  will  regenerate  itself  d 

rapidly  using  sound  forest  management  programs  such  as  “Environ-  | 
mental  Thinning.”  | 

Doesn’t  it  make  sense  to  properly  utilize  our  wood  fiber  in  small  local  =, 

facilities  rather  than  to  waste  ever  larger  billions  of  dollars  on  Nuclear  ; 

Plants  thr.t  will  probably  never  be  operational?  We  think  it  does  and  i 

believe  there  are  thousands  of  you  that  think  so  too.  We  encourage  ; 
you  to  write  your  congressional  representatives  to  support  educational  ‘ 
programs  that  will  tell  the  public  of  the  vast  wood  energy  potential.  We  ! 
encourage  you  to  support  the  National  Wood  Energy  Association  to  j 
help  get  that  message  spread  to  industrial  decision  makers  as  well  as  jj 
the  congress  and  the  public.  Let’s  work  together  to  apply  the  common  • 
sense  approach  to  our  “Energy  Crisis” wood  energy. 


fccru  ' r-  r,;  --  • 
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The  cover  photograph  depicts  our  vast  forest 
resource  and  the  important  role  it  can  play  in 
providing  a solution  to  our  “Energy  Crisis”. 
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THE  NATIONAL  WOOD  ENERGY  ASSOCIATION  NEEDS  YOU 


Morbark  Industries  has  spent  much 
time  and  effort  advocating  the  benefits 
of  utilizing  this  nation’s  vast  supply  of 
waste  fiber  as  a source  of  energy.  We 
recognize,  however,  that  just  because 
the  economic  incentives  are  there  and 
'"We  have  the  technology  and  equipment 
-to  harvest  and  handle  this  fiber,  we  still 
need  to  educate  landowners,  govern- 
ment officials  and  the  public  in  general 
- to  heip  create  the  market  and  availabil- 
ity that  is  essential  reach  our  goals. 
This  is  why  we  support  NWEA,  The 
—National  Wood  Energy  Association. 

The  National  Wood  Energy 
-zt*'.  Association  is  dedicated  to: 

ENCOURAGE  through  the  use  of 
responsible  forest,  agricultural  and 
land  management  practices,  public 
and  private  participation  in  the  devel- 
opment of  wood  as  a renewable  energy 
source  compatible  with  other  wood 
uses; 

UNITE  in  this  cooperative  effort 
small  and  large  firms,  public  and  private 
organizations,  and  individuals  involved 
with,  interested  in  and  dedicated  to 
the  improvement  and  productivity  of 
our  nation’s  wood  resource; 

FOCUS  consumer  and  legislative 
attention  on  this  nation’s  greatest  un- 
tapped renewable  industrial  energy 
resource  and  underscore  its  contribu- 
tion towards  economic  strength  and 
energy  independence  on  national  and 
local  levels. 

NWEA  has  now  grown  'with  member- 


ships in  over  47  states,  but  this  has 
only  scratched  the  surface.  To  be  a 
truly  influential  and  strong  voice  that 
can  adequately  work  to  provide  the 
education  that  is  necessary,  it  must 
dramatically  increase  its  membership 
into  the  thousands.  Whether  you  are  a 
landowner,  a chip  producer,  a consult- 
ing engineer,  a forester,  an  equipment 
dealer  or  manufacturer,  NWEA 
Needs  You.  Certainly  the  develop- 
ment of  wood  energy  systems  can 
result  in  direct  business  or  economic 
benefits  to  you,  but  just  consider  the 
additional  jobs  in  all  phases  of  your 
local  economy  that  would  be  affected 
by  establishing  wood  fired  systems  in 
your  area.  Not  only  will  jobs  be  created 
in  wood  producing,  handling  and  trans- 
portation but  also  in  service  related 
areas  required  to  support  this  industry. 
The  overall  tax  base  would  be  in- 
creased and  the  overall  economy  would 
be  strengthened.  But  you  must  do 
your  part  now. 

Help  NWEA  spread  the  word  that 
wood  energy  is  still  more  cost  effective 
and  dependable  than  oil  in  the  long 
run. 

Help  NWEA  educate  legislators  about 
the  important  role  of  wood  energy  in 
creating  jobs  and  reducing  the  need 
for  imported  fuels. 

Help  NWEA  represent  our  industry  at 
trade  shows  across  the  nation,  talking 
about  energy  economics,  technology 
and  positive  results  of  forest  manage- 
ment. 


Help  yourself  to  stay  informed  about 
the  latest  developments  within  the 
industry  by  receiving  your  monthly 
copy  of  “Biologue”,  covering  trends, 
new  products  and  timely  articles. 

Receive  an  “Industrial  Wood  Energy 
Directory”  providing  listings  of  equip- 
ment descriptions,  specifications  and 
capabilities. 

Receive  a “Publication  Index”  and 
have  access  to  the  “Case  Study 
Library”  providing  references  to  books, 
reports  and  periodicals  and  materials 
about  successful  wood  energy  applica- 
tions. 

Help  NWEA  provide  an  information 
clearinghouse  designed  to  accumulate 
details  on  new  discoveries  and  research 
around  the  country  and  the  world. 
Help  NWEA  assist  in  the  development 
of  your  local  market  and  put  you  in 
touch  with  potential  wood  fuel  users 
through  its  referral  service. 

If  you  are  involved  in  the  Forest 
Products  Industry,  then  you  should  be 
involved  in  the  National  Wood  Energy 
Association.  We  can  accomplish  more 
as  a united  industry  that  we  can  as 
individuals  or  separate  companies. 
NWEA  will  allow  us  to  work  together 
and  combine  our  strengths  in  promo- 
ting wood  energy.  Don’t  just  sit 
back.. .act  now  and  help  yourself,  the 
industry,  your  local  economy  and  the 
nation.  Join  NWEA  today  and  become 
a part  of  the  effort  to  increase  the 
membership  by  10  fold,  because  we  all 
must  get  involved. 
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A FINAL  APPEAL  FOR  PRIVATIZATION  DEBATE 

By  Lawrance  W.  Reed 


i ' 


Professor  Reed  is  Chairman  of  the 
Department  of  Economics  at 
Northwood  Institute  in  Midland, 
Michigan. 

The  Bureau  of  Land  Management  is 
a sprawling  federal  agency  with  5,000 
employees  and  a budget  of  well  over 
$1  billion.  The  overwhelming  majority 
of  federally-owned  commercial  tim- 
berland — millions  of  acres  of  it — is 
managed  by  the  BLM  and  by  the 
U.S.  Forest  Service.  Selling  off  (“priva- 
tizing”) some  portion  of  that  land  has 
been  proposed  in  this  column  as  an 
idea  worth  considering.  If  done  pro- 
perly, it  could  alleviate  the  problem 
of  poor  management  which  often 
plagues  public  ownership.  It  would 
put  resources  in  the  hands  of  people 
who  would  conserve  them  because  it 
would  be  in  their  private  interest  to 
do  so.  President  Reagan’s  administra- 
tion is  now  committed  to  moving 
seriously  in  this  direction,  represent- 
ing a continuation  of  the  principle  of 
decentralized,  private  ownership  on 
which  the  country  was  founded.  What 
we  really  need  is  a full-scale,  national 
debate  on  the  issue. 

Without  a doubt,  any  sale  of  commer- 
cial timberlands  from  the  national 
forests  should  be  gradual.  A reason- 
able policy  might  prescribe,  let’s  say, 
sale  by  comretitive  bidding  of  5°o  of 
the  timbi.'  iand  by  the  end  of  the 
decade.  Similar  steps  could  be  under- 
taken, incidentally,  for  the  sale  of 
other  federal  lands  too.  Early  sales 
would  provide  clear  indication  of 
both  potential  revenues  (needed  to 
reduce  the  federal  deficit)  and  the 
degree  of  potential  improvement  in 
management.  If  the  privatization  con- 
cept is  indeed  a good  one,  we’ll  see 
tangible  benefits  with  which  to  make 
judgements  about  further  sales. 

In  the  past,  conventional  harvesting 
techniques  tended  to  “take  the  best 
and  leave  the  rest.”  The  result  was  a 
devaluation  of  the  land — physically 
and  financially.  This  was  especially 


true  of  land  which  was  not  owned 
privately.  However,  even  many  pri- 
vate individual  landowners  were  re- 
luctant to  sell  their  timber  because  of 
these  methods,  causing  many  millions 
of  acres  of  private  :ana  to  go  unhus- 
banded and  wasted. 

Though  not  without  room  for  improve- 
ment, industrial  management  of  tim- 
berland  has  tended  in  the  past  to  be 
better  than  individual  or  government 
management.  As  pointed  out  in  earlier 
columns  here,  reso1  >rces  or  goods  of 
any  kind  tend  to  be  taken  better  care 
of  if  the  owner(s)  have  a direct, 
commercial  interest  in  preserving 
and  maximizing  current  revenues, 
future  income  and  capital  values. 

The  “environmental  (or  selective) 
thinning”  program  for  harvesting, 
which  is  lately  attracting  great  atten- 
tion, dovetails  nicely  with  the  priva- 
tization concept.  It  could  make  good 
forest  management  by  private  entre- 
preneurs even  more  profitable  and 
hence,  attractive.  I direct  the  reader’s 
attention  to  past  issues  of  The 
Morbark  Flyer  for  more  detailed 
explanations  of  environmental  thin- 
ning and  its  potential. 

Nothing  said  in  the  limited  space 
here  compares,  however,  with  the 


exciting  work  of  Richard  L.  Stroup 
and  John  A.  Baden  of  the  Pacific 
Institute  for  Public  Policy  Research 
(635  Mason  Street,  San  Francisco, 

CA  94108).  In  their  new  book, 
“Natural  Resources:  Bureaucratic 
Myths  and  Environmental  Manage- 
ment", Stroup  and  Baden  explore  in 
depth  the  idea  of  privatizing  not  only 
timberland  but  other  federal  lands  as 
well.  In  their  words,  "Efficient  use  of 
resources  requires  that  decision 
makers  have  both  the  authority  and 
the  responsibility  for  the  resources 
about  which  decisions  are  being 
made.  A nationalized  industry,  whe- 
ther in  automobiles,  the  postal  service 
or  the  forest,  will  simply  not  be 
efficiently  managed.  Contrary  to  pop- . . . 
ular  belief,  the  problems  that  result ".■*_ 
from  nationalization  are  the  fault  of  » 
bad  information  and  incentive  sys-  -- 
terns,  not  bad  people.  When  the.}: 
worst  cases  of  externalities  can  be-— 
controlled,  private  and  transferable  . 
property  rights  are  the  best  way  to  — 
link  responsibility  and  authority  con -.in- 
sistently. ” rc. 

I suggest  that  any  reader  who  has  i 
been  stimulated  by  the  brief  overview  ^ 
here  of  privatization  get  a copy  of 
that  pioneering  book.  If  privatization 
does  get  off  the  ground  as  public 
policy,  this  book  will  be  one  of  its 
blueprints. 

My  purpose  in  the  last  several  issues 
of  The  Morbark  Flyer  has  not  been 
to  spell  out  a detailed  plan  for  privati- 
zation. Instead,  my  purpose  has  been 
to  generate  thought,  inquiry,  debate, 
further  study.  I want  to  see  people 
who  are  directly  involved  with  public 
lands  or  others  in  industry,  forestry 
or  conservation,  begin  to  address 
the  issue  and  work  on  the  details.  I 
hope  that  limited  objective  has  been 
accomplished. 

Future  columns  in  The  Morbark 
Flyer  will  deal  with  other  issues  of 
great  importance  facing  us  Ameri- 
cans. 
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“ULTRA POWER,  INC.  DEDICATES  TI-IESR  SECOND 
WOOD-FIRED  ELECTRICAL,  GENERATING  FACILITY” 


"Companies  outside  the  Forest  Pro- 
ducts Industry  are  turning  to  wood 
a major  source  of  power.  Ultra- 
y^power,  Inc.  is  one  example  of  a non- 
-f  SSXvood  related  company  leading  the 
way  in  the  utilization  of  wood  waste 
for  energy. 

A second  Ultrapower  wood-fired 
power  plant,  furththng  one  of  the 
goals  of  the  National  Wood  Energy 
Association,  is  under  construction 
in  Northern  California.  These 
$20,000,000  power  plants  will  utilize 
waste  wood  gathered  from  the  forest 
for  their  operating  fuel  and  will  each 
produce  11  megawatts  of  electricity — 
enough  to  satisfy  the  electrical  needs 
of  10,000  homes. 

The  new  power  plant  will  operate 
under  the  name,  ULTRAPOWER  2, 
and  is  a joint  venture  between 
Ultrapower  (a  wholly-owned  subsidi- 
ary of  Ultrasystems  Incorporated) 
and  Pacific  Lighting  Energy  Systems 
(a  wholly-owned  subsidiary  of  Pacific 
Lighting  Incorporated).  This  plant  is 
located  near  the  community  of  West- 
wood  in  Lassen  County.  Formal 
ground  breaking  ceremonies  were 
held  in  July  with  over  400  persons 
present  including  a number  of  govern- 
ment and  private  dignitaries.  These 


included  James  K.  Coyne  (President 
Reagan’s  Special  Assistant  for  Private 
Initiatives);  Chuck  Imbrecht  (Chair- 
man of  California  Energy  Commis- 
sion); and  Norval  Morey  (President 
of  Morbark  Industries).  The  festivities 
were  hosted  by  Bob  Kennel,  Senior 
Vice  President  of  Ultrapower  In- 
corporated. 


The  project  successfully  proceeded 
to  this  point  with  excellent  cooper- 
ation from  both  private  and  govern- 
ment organizations  and  will  be  com- 
pleted in  late  1984.  The  first  Ultra- 
power project  is  under  construction 
at  Burney,  California  with  formal 
ground  breaking  in  October  1982 
and  completion  in  September  1984. 


Additional  similar  plants  are  planned 
in  Northern  California  as  well  as 
around  the  United  States. 

Phillip  J.  Stevens,  Chairman  of  the 
Board  and  Chief  Executive  Officer  of 
Ultrasystems  said,  “These  new  power 
plants  represent  an  innouatiue  con- 
cept in  the  field  of  power  generation. 
These  are  among  the  first  power 
plants  in  the  United  States  which  are 
based  cn  using  forest  residue  mate- 
rials as  the  primary  operating  fuel  for 
the  plant.  Virtually  all  other  wood- 
fired  power  plants”,  he  continued, 
“utilize  waste  wood  which  is  derived 
as  a by-product  of  some  other  forest 
product  manufacturing  operation, 
such  as  sawdust  from  sawmills  which 
produce  lumber,  or  waste  materials 
obtained  from  pulp  and  paper  plants. 
As  a result  of  the  concept  of  utilizing 
forest  residue  materials  for  fuel,  our 
power  plant  approach  is  enthusi- 
astically supported  by  the  U.S. 
Forestry  Service  and  private  land 
owners. 

The  forest  residue  materials  which 
will  be  consumed  by  the  power  plant 
include  slash  (tops  and  limbs  usually 
left  in  the  forest),  culls  (rejected  trees 
found  unsuitable  for  use  by  the  com- 
mercial forest  product  industry),  and 
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Ultrapovver,  Inc.  continued 


forest  thinning.  It  is  generally  agreed 
that  the  removal  of  these  residue 
materials  from  the  forest  will  environ- 
mentally enhance  the  forests  by 
reducing  the  hazards  resulting  from 
fires  and  will  also  promote  the  growth 
of  healthy  trees  in  the  forests.  The 
new  power  plant,"  Stevens  explained, 
“will  consume  some  120,000  tons  of 
wood  per  year.  Since  one  ton  of 
wood  is  equivalent  to  1.4  barrels  of 
oil,  the  new  wood-fired  power  plant 
will  save  the  country  more  than 
160,000  barrels  of  imported  oil  per 
year." 

The  Ultrapower  concept  is  totally 
funded  by  private  financing.  The  pri- 
vate financing  is  partially  possible 
because  of  previous  federal  and  state 
legislation  such  as  the  Public  Utility 
Regulatory  Policies  Act  (PURPA), 
which  insures  that  the  power  pro- 
duced can  be  sold  at  a fair  rate  and 
several  laws  which  support  an  Energy 
Tax  Credit  for  alternate  and  renew- 
able energy  production  from  waste 
sources  such  as  wood  and  mur.icipal 


refuse.  Electricity  generated  by  the 
power  plant  will  be  sold  to  the  Pacific 
Gas  and  Electric  Company  under  a 
long-term  contract. 

Stevens  believes  that  the  country  is 
facing  a potentially  serious  energy 
problem  in  the  future,  and  unless  the 
nation  utilizes  all  of  its  resources 
wisely,  including  its  waste  wood  re- 
sources, we  will  see  a “dimming  of 
America”  as  a result  of  an  inadequate 
supply  of  electrical  energy  being  avail- 
able to  meet  the  country’s  lighting 
and  power  needs.  They  believe  the 
dramatic  decline  of  the  nuclear  power 
industry  is  leaving  the  nation  con- 
fronted with  a “power  gap”,  a gap 
which  has  been  created  as  a result  of 
the  cancellation  of  more  than  30 
nuclear  power  plants  since  1979,  and 
a gap  which  will  be  exacerbated  if 
additional  nuclear  power  plants  are 
cancelled — a possibility  which  is 
presently  undergoing  serious  con- 
sideration. 

Stevens  concludes,  “We  believe  that 


our  Ultrapower  concept  represents 
another  example  of  good  old  Ameri- 
can ingenuity,  teamwork  and  know- 
how applied  to  a national  need.  In  a 
small  measure,  we  believe  that  these 
Ultrapower  plants  will  help  to  make 
the  nation  less  dependent  upon  im- 
ported crude  oil  as  well  as  provide 
much  needed  electrical  energy  for 
the  future.  ” 

Ultrasystems,  Inc.,  based  in  Irvine, 
California,  is  a rapidly-growing  en- 
gineering and  construction  company 
involved  in  a wide  range  of  high 
technology  and  innovative  projects, 
including  alternative  energy  projects, 
the  design  and  construction  of  power 
plants  as  well  as  chemical,  petro- 
chemical and  food  processing  plants. 
In  addition,  Ultrasystems  is  involved 
with  numerous  defense  and  space 
system  projects. 

Ultrasystems  is  a new  member  ofrne 
National  Wood  Energy  Association 
but  has  been  active  in  the  develop- 
ment  of  wood  energy  for  many  yea’rt*- 


BLOWER  ATTACHMENT  USED  TO  RBCOV 
MATERIAL  FROM  WHOLE  STEM  CHIPPING 


SR  SEPARATES 
APPLICATIONS 


A South  Carolina  customer  has  developed  a separator 
recovery  system  that  he  adapted  to  his  Morbark  Model 
22RXL  Total  Chiparvestor  to  recover  the  separated  material 
from  the  dirt  separator. 

Utilizing  a Morbark  10-HP  hydraulic  driven  chip  blower 
which  he  attached  to  the  frame  of  the  chiparvestor,  he  then 
adapted  the  dirt  separator  discharge  spout  to  the  input  area 
of  the  blower.  He  tapped  into  the  hydraulic  system  providing 
oil  from  the  feed  system  on  the  chiparvestor  to  provide  the 
power  to  operate  the  blower. 

The  rejected  material  is  blown  into  a separate  van  and 
carried  to  the  papermill  for  fuel.  This  previously  wasted 


material  is  recovered  and  used,  and  the  blower  has  reduced 
the  maintenance  costs  on  the  wood  yards. 

The  cost  of  the  hydraulic  blower  is  $2,250.00,  not  including 
the  cost  of  installing  it  on  the  chiparvestor,  and  adding  the 
hydraulic  control  valve  and  hoses  to  operate  the  blowing 
unit.  The  hydraulic  blower  will  not  work  for  whole  tree 
applications  in  that  the  twigs  and  limbs  will  plug  the  blower. 

Anyone  interested  in  adapting  a blower  to  their  Morbark 
Total  Chiparvestor  chipping  stemwood  should  give  us  a call 
here  in  Winn,  Michigan  We  appreciate  the  ideas  submitted 
by  our  customers. 
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MODEL  1 2 TOTAL  CHIPARVESTOR 
USED  SUCCESSFULLY  IN  BRUSH  RECYCLING  PROGRAM 


RICHARD  L PAULSON,  P.E., 
Director,  Public  Works  Dept. 
Normal,  Illinois 


Many  municipalities  throughout  the 
country  are  faced  with  handling  in- 
creased volumes  of  brush,  tree  trim- 
mings, and  limbs  from  storm  dam- 
aged trees.  Usually  this  material  is 
collected  with  open-body  dump 
trucks  and  refuse  packers,  or  chipped 
on  the  street.  Debris  disposal  meth- 
ods will  vary  widely  if  the  material  is 
collected  utilizing  open  dump  trucks. 

The  public  works  department  of 
Normal  collects  brush  and  tree  trim- 
mings using  a 30-cubic  yard  open 
dump  body  mounted  on  a 35,000- 
pound  GVW  chassis.  Between  the 
cab  and  truck  body  there  is  a knuckle- 
boom  loader.  The  knuckleboom 
loader  mechanically  picks  up  debris, 
loads  the  truck,  and  helps  compact 
the  load  and  increase  its  density.  All 
debris  collected  is  hauled  to  the 
public  works  facility  for  further  dis- 
position. 

Prior  to  1980  these  materials  were 
allowed  to  accumulate  until  3,000  or 
4,000  cubic  yards  of  material  were  on 
hand.-  Smaller,  6-cubic  yard  dump 
trucks  were  utilized  to  haul  the  debris 
to  the  local  landfill.  The  one-way 
distance  to  the  landfill  is  ten  miles 
through  the  urban  area  and  requires 
a one-hour  round  trip.  Many  times 
the  stockpiled  debris  was  set  on  fire 
by  vandals.  This  created  a health 
hazard  and  a danger  to  the  com- 
munity. The  volume  of  brush  and 
tree  trimmings  has  been  increasing 
at  an  annual  rate  of  30  percent. 

In  1980  the  department  began  a 
search  for  an  alternative  means  of 
disposing  of  the  brush  after  it  had 
reached  the  public  works  facility. 
Equipment  was  rented  during  1980 
with  disappointing  results.  All  equip- 
ment investigated  reduced  the  brush 
to  wood  chips.  In  1981  a Model  12 
Total  Chiparvestor,  manufactured 
by  Morbark  Industries,  was  rented. 
TTiis  operation  proved  to  be  success- 
ful and  the  department  ultimately 
purchased  the  unit. 


Benefits 

By  reducing  the  brush  and  tree  trim- 
mings to  wood  chips,  there  is  a 
significant  reduction  in  material  vol- 
ume which  consequently  reduces 
handling  and  transportation  costs. 
After  a significant  stockpile  of  wood 
chips  was  created,  the  city  found 
new  uses  for  the  chips.  They  are 
being  given  to  landscaping  com- 
panies, to  other  city  departments, 
and  to  other  governing  agencies  for 
use  as  landscaping  mulch.  The  Bloom- 
ington/Normal Sanitary  District  is 
experimenting  with  the  wood  chips 
as  a bulking  agent  to  dry  and  compost 
sludge  from  the  wastewater  treatment 
facility.  Compost  experimentation  is 
ongoing.  No  wood  chips  are  hauled 
to  the  landfill. 


In  1982  the  department  collected 
32,135  cubic  yards  of  brush  and  tree 
trimmings.  The  chipping  operation 
required  720  manhours  and  1,420 
gallons  of  diesel  fuel.  Hauling  the 
wood  chips  required  75  manhours 
and  150  gallons  of  diesel  fuel.  Chipper 
maintenance  required  189  manhours 
and  $4,731.78  in  parts  cost.  If  this 
debris  had  been  hauled  to  the  landfill, 
the  operation  would  have  cost  $59,771 
in  landfill  costs,  required  5,356  man- 
hours and  5,356  gallons  of  diesel  fuel. 
Thus  the  city  eliminated  the  landfill 
expense,  gained  4,372  manhours, 
saved  3,786  gallons  of  fuel,  and  ex- 
tended the  life  of  the  landfill. 
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AMERICA’S  FORESTS  MEET  DOMESTIC  AND  WORLD  NEEDS 
FOR  WOOD  AND  PAPER  PRODUCTS 


Ociober  16-22  is  National  Forest  Products  Week 
established  by  Congress  and  proclaimed  annually  by 
the  President  to  draw  attention  to  our  nation’s 
abundant  forest  resource  and  its  usefulness. 

The  vital  role  of  America’s  forests  in  serving  domestic 
and  world-wide  needs  for  wood  and  paper  products — 
and  in  providing  environmental  and  recreational  bene- 
fits as  well — is  the  theme  of  National  Forest  Products 
Week,  October  16-22. 

President  Reagan  called  for  a nationwide  observance 
to  draw  attention  to  the  country’s  abundant  forest 
resource  and  its  contribution  to  a healthy  domestic 
economy  and  favorable  balance  of  trade  through  its 
great  productive  value. 

“ Throughout  our  history,  our  Nation’s  abundant 
forests  have  served  us  in  so  many  vital  respects  that 
we  sometimes  forget  this  extraordinary  renewable 
natural  resource.  The  growing  and  harvesting  of  trees 
and  the  work  force  that  turns  them  into  useful 
products  make  a valuable  contribution  to  the  Nation ’s 
economic  well-being  and  to  providing  homes  for  our 
people.” 

Governors  of  states  throughout  the  country  are 
expected  to  follow  the  White  House  in  issuing  procla- 
mations hailing  the  special  week  that  Congress  formally 
established  in  1960. 

“M/e  are  blessed  with  forests  that  can  be  the  most 
productive  in  the  world  if  they  are  managed  properly,  ” 
said  John  B.  Fery,  Chairman  of  the  American  Forest 
Institute  and  Chief  Executive  Officer  of  Boise  Cascade 
Corporation. 

“The  productivity  of  our  forests  can  serve  the  wood 
and  paper  needs  of  our  country  and  much  of  the 
world  and  that  is  the  forest  products  industry’s 
commitment,”  Fery  said. 

“At  the  same  time,  the  forest  produces  enormous 
environmental  benefits  such  as  watershed  and  wildlife 


protection,  and  recreational  opportunities  for  Ameri- 
cans of  all  ages  who  love  the  outdoors,”  Fery  said. 

The  Forest  Products  Industry  employs  1.4  million 
people  and  annually  ships  products  valued  at  over 
$124  billion.  Industry  owns  only  14  percent  of  the  total 
commercial  forest*  but  provides  over  30  percent  of 
the  national  harvest.  Private,  nonindustrial  landowners 
hold  58  percent  and  supply  48  percent  of  the  harvest. 
Government-owned  (or  public)  lands  account  for  28 
percent  of  the  commercial  forest  and  22  percent  of  the 
harvest. 

The  Forest  Product  Industry  sponsors  the  American 
Tree  Farm  System,  which  encourages  private  land- 
owners  to  manage  their  woodland  for  harvest.  More 
than  45,000  individual  landowners  participate  in  the 
program  that  currently  includes  about  85  million 
acres— the  equivalent  of  the  states  of  New  York,  New 
Jersey,  Delaware,  Pennsylvania  and  Maryland  to- 
gether. 

Last  year,  one  billion  trees  were  planted  in  the-13 
southern  states  alone  as  part  of  the  industry’s  cqntirui- 
ing  reforestation  effort.  Industry  leaders  believelin- 
creased  productivity  on  both  public  and  privately-  j 
owned  forestlands  would  be  in  the  public  interest.'  It 
would  help  supply  future  domestic  demand  for  wood 
and  paper  at  reasonable  costs  to  consumers  and 
generate  enough  growth  to  help  serve  world  wide 
wood  and  paper  markets,  thereby  helping  the  balance 
of  trade.  -fz  ! 

*The  commercial  forest  is  all  forestland,  whether 
owned  by  individuals,  government  or  the  Forest 
Products  Industry,  that  is  capable  of  and  available  for 
growing  repeated  crops  of  trees  for  harvest.  It  includes 
land  in  National  Forests  but  not  in  National  Parks  or 
Wilderness  area. 


Reprinted  from  American  Forest  Institue  News  Release. 


j * • 

TIMBER  HARVESTING  CENTRAL  ROCKIES  CONFERENCE 


Proceedings  for  the  Timber  Harvesting  in  the  Central  Rockies  Conference  held  January  4-6, 1983  at  Colorado  State 
University  are  now  available.  The  349  page  proceedings  cover  topics  relating  to  fuelwood  supply  and  demand,  forest 
resource  production,  harvesting  methods  and  equipment,  environmental  impacts  of  harvesting . and  social 
relationships  to  harvesting.  The  proceedings  can  be  ordered  by  requesting  Publication  #XCM-87  from: 

Bulletin  Room 

Cooperative  Extensive  Service 
Colorado  State  University 
Fort  Collins,  Colorado  80523 
Cost  of  the  proceedings  is  $15.00  plus  $1.00  for  postage  and  handling. 
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CONTRACT  LOGGER  GERALD  DONALD  GENERATES  INCOME 
AND  HELPS  MAINTAIN  HIGHWAY  RIGHT  OP  WAYS 

IN  MISSISSIPPI 


] 


A recent  visitor  to  the  United  States 
from  Japan  could  not  get  over  the 
amount  of  land  that  is  consumed  and 
allowed  to  remain  idle  in  highway 
medians  and  shoulders.  Because  of 
the  tremendous  value  for  land  in 
Japan,  every  square  inch  is  utilized. 
We,  too,  have  often  wondered  why 
more  medians  and  roadsides  are  not 
growing  trees.  Trees  would  definitely 
reduce  or  eliminate  the  need  to  plant, 
mow  and  maintain  grass  and  provide 
an  aesthetically  pleasing  setting  for 
the  motorist  and  give  us  a valuable 
resource  to  help  supply  material  to 
the  ever  growing  forest  products 
industry.  We  realize  that  many  states 
have  programs  to  plant  trees,  but  we 
see  that  management  and  harvest  of 
those  forests  growing  in  and  around 
our  highways  is  in  many  cases  non- 
existent. 

But  now  contract  logger,  Gerald 
Donald  from  Laurel,  Mississippi  and 
the  State  of  Mississippi  are  pioneer- 
ing a system  to  harvest,  manage  and 
utilize  the  timber  resources  owned 
by  the  Mississippi  State  Highway 
Department.  Mr.  Donald  runs  a full 
scale  selective  logging  and  thinning 
operation  on  the  State  of  Mississippi 
Highway  Right  of  Ways.  Mr.  Donald 
uses  a Morbark  Mor-Bell  Feller 
Buncher,  a John  Deere  440  Grapple 
Skidder,  a Morbark  Model  12  Total 
Chiparvestor  and  a Morbark  Eeger 
Beever  whole  tree  chipper  All  the 
trees  to  be  removed  are  marked  by 
Donald  and  approved  for  removal  by 
the  State.  The  stands  are  managed 


for  their  best  aesthetic  value  as  well 
as  for  their  potential  timber  value.  As 
an  example,  all  the  Magnolia  trees 
(the  State  tree)  are  left  with  all  of  the 
trees  removed  from  around  them, 
and  hardwoods  are  left  in  preference 
to  softwoods. 

Mississippi  has  a new  five  cent  law, 
so  all  trees  within  thirty  feet  of  the 
pavement  must  be  cut.  Gerald  re- 
ceived his  contract  on  a bid  basis 
from  the  State.  He  pays  the  State  $8 
per  cord  for  all  merchantable  material, 
and  he  must  remove  everything  that 
is  cut  including  limbs,  branches  and 
tops.  Sawlogs.  veneer  and  pulpwood 
are  removed  and  sold  to  mills  in  the 
area,  and  the  small  trees,  limbs  and 
tops  are  chipped  and  sold  for  fuel. 

“We  must  be  very  careful  in  the  way 
we  harvest,  "says  Donald.  “ We  don 't 
want  to  skin  up  any  remaining  trees. 
That  is  why  the  Mor-Bell  Feller 
Buncher  works  so  well  in  this  type  of 
an  operation.  It  is  very  maneuverable 
and  fast  enough  to  carry  the  trees 
out  to  where  they  t:an  be  skidded. 
We  have  a well  organized  operation 
and  work  without  any  safety  pro- 
blems. We  work  about  seven  acres 
to  the  mile  which  yields  the  State 
about  $1,000  per  mile.  We  do  have  to 
work  long  and  narrow  strips  which 
you  might  look  at  as  a disadvantage, 
but  we  have  very  mobile  equipment 
that  is  easy  to  move  and  set  up  and 
we  don’t  have  to  worry  about  roads. 
This  is  the  first  contract  of  its  kind  for 
the  State.  I don’t  think  I will  ever 


have  to  worry  about  running  out  of  ~j 
places  to  work  and  I only  have  a j 
confracf  to  work  a small  portion  of 
the  state.  I would  like  to  add  more 
crews  and  work  all  of  the  southern 
part  of  the  State  of  Mississippi. " _ 


We  think  Mr.  Donald  and  the  State 
of  Mississippi  are  starting  something. 
The  Japanese  fellow  was  right;  we 
are  wasting  a valuable  land  resource. 
At  the  rate  of  7 acres  of  a shoulder 
and  median  per  mile,  we  could  grow 
5 to  7 tons  of  fiber  per  acre  per  year 
or  35  to  50  tons  per  mile  of  highway 
per  year.  In  the  United  States  we 
have  an  estimated  3.8  million  miles  of 
State  and  Federal  Highways,  more 
than  half  of  which  are  located  in 
forested  areas.  Thus,  we  could  grow 
67  million  to  96  million  tons  of  fiber 
per  year  along  our  highways.  With 
the  growing  use  of  wood  as  an  energy 
source,  that  amount  of  wood  that 
could  be  grown  on  the  highway  Right 
of  Ways  is  equivalent  to  about  144 
million  barrels  of  oil.  Somebody  better 
tell  the  DOE. 

We  all  get  excited  with  oil  wells,  yet 
we  let  potential  wood  energy  fields 
lay  idle  along  our  highways.  Keep  up 
the  good  work  there  in  Mississippi. 
Hopefully,  Gerald  can  keep  conjuring 
up  markets  for  the  thinnings,  tops 
and  other  merchantable  material  in 
order  to  expand  all  over  the  State. 
We  will  look  back  in  on  Gerald  in  a 
year  or  so.  If  things  go  as  Gerald 
would  like,  we  iust  might  have  to  call 
him  J.R.  next  time  around. 


J 


' 
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UPC 0EU3I&IG  SHOWS  MSB  DEMONSTRATIONS 


UPCOMING  SHOWS 


Date  Show  Location 

Oct.  7-8  Ohio  Forestry  Association  Nelsonville,  Ohio 

“Paul  Bunyan" 

Model  30  Total  Chiparvestor 
Mor-Bell  Feller  Buncher 
Mortran  Portable  Chip  Screen 


DEMONSTRATIONS  - TENTATIVELY  PLANNED 


Demonstration 

Date 

Equipment 

General 

Area 

Week  of  Sept.  26 

Super  Beever 

South  Central  Oregon 

Sept.  26-28 

Mor-Bell  Feller  Buncher 
Mor-Bell  Logger 
Super  Beever 

West  Point,  California 

Oct.  1 

Mor-Bell  Feller  Buncher 
Model  30  Total  Chiparvestor 

Greenville,  North  Carolina 

First  week  of  Oct. 

Super  Beever 

Washington 

— 

Week  of  Oct.  3 

Mor-Bell  Feller  Buncher 

Port  Hankesbury  Nova  Scotia 

''r 

Oct.  5-7 

Model  30  Total  Chiparvestor 
Mor-Bell  Rapid  Buncher 

Coushatta,  Louisiana 

riS- 

Oct.  11-13 

Model  30  Total  Chiparvestor 
Mor-Bell  Rapid  Buncher 

Saraland,  Alabama 

,h. 

Oct.  12-23 

Mor-Bell  Rapid  Buncher 

Stark,  Florida 

Mid  Oct. 

Super  Beever 

Idaho  & Montana 

Oct.  21-22 

Mor-Bell  Feller  Buncher  with 
Rapid  Buncher  Shear 

Land  Between  The  Lakes 
Kentucky 

Oct. 

Portable  Mortran  Screen 
Georgia-Pacific 

Palatka,  Florida 

Oct. 

Portable  Mortran  Scree r, 
Loading  Rail-Cars 

Cottondale.  Florida 

Oct. 

Portable  Mortran  Screen 

Covington,  Virginia 

Oct. 

Portable  Mortran  Screen 

Savannah,  Georgia 

Oct. 

Mor-Bell  Rapid  Buncher 

Greenville  and  Spartanburg 
South  Carolina 

Oct. 

Mor-Bell  Rapid  Buncher 

Columbia.  South  Carolina 

Oct. 

Mor-Bell  Rapid  Buncher 

Florence,  South  Carolina 

Oct. 

Mor-Bell  Rapid  Buncher 

Charleston,  South  Carolina 

CALL  US  AT  1-800-621-3540 

FOR  DETAILS  AND  DIRECTIONS  TO  THE  DEMONSTRATIONS 
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USED  EQUIPMENT  INVENTORY 

TOTAL  CHIPARVESTORS 


ITEM 

MODEL 

S/N 

1 

22 

'012 

2 

22 

008 

3 

22 

'014 

4 

22 

015 

5 

48 

*106 

6 

550 

079 

7 

550 

'098 

8 

Precision 

C1389L-103 

9 

20-Demo 

'138 

10 

22 

'011 

11 

22 

1161 

12 

22 

'017 

13 

22 

013 

14 

DL60 

'Trelan 

15 

22 

1450 

16 

22 

1240 

17 

22 

1417 

18 

22 

1141 

19 

22 

016 

20 

22 

1545 

21 

Super 

Beever 

101 

22 

Super 

Beever 

102 

ENGINE 


VT-903 
380  Cummins 
380  Cummins 
380  Cummins 
8V71  GMC 
8V71  GMC 
600  Cummins 
12V71  GMC 


600K  Cummins 
600K  Cummins 
600K  Cummins 
600K  Cummins 
Avco 


Perkins 


23  Super 
Beever 


103  V-504  Cummins 


CHIPPER 

3-Knife,  non-separator 

3-Knife 

3-Knife 

3- Knife,  w/separator 
2-Knife 

2-Knife,  w/separator 

4- Knife 

2- Knife,  w/separator 

3- Knife,  w/separator 
3-Knife,  non-separator 
3-Knife,  non-separator 
2-Knife,  w/separator 
2-Knife,  w/seoarator 

2- Knife,  non-separator 

3- Knife,  w/senarator 
3-Knife,  non-separator 
3-Knife,  non-separator 
3-Knife,  w/separator 

3-  Knives 

2-V4  Knives 

4- ’/j  Knives 


LOADER  SELLING  PfilC 


Savage  100  Knuckle  Boom 

— 

Slide  Boom 

— 

— *• 

Savage  180  Knuckle  Boom 

115,000.00 

SS-300  Slide  Boom 

— 

Prentice  F-BC  Knuckle  Boom 

35,000.00 

Slide  Boom  Loader 

69,500.00 

Slide  Boom  Loader 

90,500.00 

No  loader 

— 

Knuckle  Boom  Loader 

116,000.00 

Savage  180  Knuckle  Boom  Loader 

100,000.00 

Slide  Boom  Loader 

66,000.00 

__ 

Slide  Boom  Loader 

82,500.00 

Savage  180  Knuckle  Boom  Loader 

110.000.00 

— 

No  loader 

45,000.00 

Slide  Boom  Loader,  No  separator 

125,000.00 

Barko  160 

67,000.00 

Slide  Boom  Loader 

139,000  00 

Slide  Boom  Loader 

. — 

~i 

1 

Slide  Boom  Loader 

150,000.00 

Slide  Boom  Loader 

— 

Knuckle  Boom  Loader 

32,000.00 

Knuckle  Boom  Loader 

35,000.00 

Knuckle  Boom 

40,000.00 

" • NOTE:  Machines  without  prices  are  in  the  process  of  being  rebuilt.  Prices  will  be  established  after  rebuild  is  completed. 
'Designates  that  this  is  a factory  reconditioned  unit. 


•] 

3- 

3 
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ITEM  MODEL  S/N 


i 

48" 

690417 

2 

75" 

— 

3 

75" 

128 

4 

75" 

192 

5 

75" 

214 

6 

75" 

588 

7 

84" 

Cl  064 

8 

75" 

436 

9 

Shredder 

CHIPPERS 


DESCRIPTION 

Bush,  Drop  Feed,  Top  Discharge,  6-Knife 

Experimental,  Multi-Knife,  disc  only,  non-separator,  for  3/8"  bedding  chips 

6"  Disc,  3-Knife  with  Discharge  Spout 

Precision.  4-Knife,  Horizontal  Feed.  End  Discharge 

2- Knife,  Horizontal  Feed,  End  Discharge 

3- Knife,  Horizontal  Feed,  End  Discharge 
Precision,  3-Knife,  Horizontal  Feed,  End  Discharge 

3-Knife  75"  stationary  horizontal  feed,  bottom  discharge  Chipper  with  400-HP 
US  electric  motor  and  400  volt  transformer  starter  with  drive 

New  Lamb  23"  x 24"  Wood  Shredder,  100  HP  Electric 


SELLING  PRICE 

$ a. 900.00  | 

3,000.00 


15.000. 00 
17,500.00 
17,500.00 

18.000. 00 


34.900.00 

19.800.00 


* 
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N.  W.  INFEED 


1 
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632-20'  INFEED 


CONVEYORS 


TROUGH  TYPE 
CONVEYOR 


ITEM  S/N DESCRIPTION 

817  632  — 20'  Infeed,  Tiltifjgy^fphain,  Hydraulic  Drive  with  power 

— 16'  NW  Infeed,  With  infeed  kicker.  Without  drive 

2490  20'  C-Series  Hourglass  Roll  Case,  With  4-arm  kicker.  Without  drive,  22”  Rolls 

2745  20'  C-Series  Hourglass  Roll  Case,  No  kickers,  Without  drive,  22"  Rolls 

2013  36'  x 8"  Waste  Conve®©f/Wpain,  With  rubber  flites,  Hydraulic  Drive  without  power 

82-3104  15'  x 8”  Waste  ConvejffiO^jnhain,  With  rubber  flites.  Hydraulic  Drive  with  power 

3090  50'  x 20"  Flat  Top  Chip  Conveyor,  C-188  Chain,  Without  drive.  No  legs 

3101  20’  x 48"  Chip  Conveyor,  C-188  Chain,  With  wooden  flites.  Hydraulic  Drive  without  power.  No  legs 

82-007-  40'  x 30"  Belt  Conveyor,  No  drive.  Conveyor  raises  at  30  degree  angle  beginning  9'  from  idler  end 

52-1865  24'  x 14"  TTC,  6110  Chain,  No  drive,  Height  of  sides  from  bed  13",  F-stop  40"  from  drive  end 

82-3105  20’  x 14"  SPECIAL  TTC,  6110  Chain,  Hydraulic  Drive  without  power,  3/8"  x 23"  high  sides,  No  legs 

NOTE:  Items  12  and  13  will  be  sold  together  only. 

1028  Model  45  Scoop-Roveyor,  45'  x 24"  top  traveling  conveyor,  75  HP  pump  stand,  cab  with  heater 

7002  Morbark  70'  Radial  Stacking  Conveyor,  24"  wide.  Cl 88  steel  chain  with  wooden  flites,  swing  270° 

hydraulic  drive  - Price  for  both  the  Scoop-Roveyor  and  Stacking  Conveyor 


SELLING  PRICE 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


$ 2,400.00 

3.450.00 

3.950.00 

3.650.00 

1.700.00 

1,000.00 

4.000. 00 

3.500.00 

5.000. 00 

3.400.00 

3.000. 00 


55,000.00 


c 


EEGER  BEEVERS 


ITEM 


MODEL 


S/N 


DESCRIPTION 


SELLING  PRICE 


[ 
[■ 
[ 
[ 


t 


[ 

[ 


Curb  Feed 
Curb  Feed 


295 

107 


2-Knife  Wisconsin  Engine 

2-Knife  Wisconsin  Engine 


SKIDDERS 


ITEM 

MODEL 

S/N 

DESCRIPTION 

SELLING  PRICE 

1 

Mountain 

Logger 

74125 

ML-100  Cable  Skidder,  18.4"  x 26"  tires.  453  Detroit  diesel,  Clark  reversing  4-speed 
power  shift  transmission,  no-spin  front  and  rear,  root  rake,  32.000  lbs.  Gearmatic 
winch 

$38,250.00 

2 

Mountain 

Logger 

74164 

New  ML-100  Cable  Skidder.  18.4"  x 26"  tires,  453  Detroit  diesel.  Clark  reversing 
4-speed  power  shift  transmission,  no-spin  front  and  rear,  32,000  lbs.  Gearmatic 
winch 

42,390.00 

3 

Mountain 

Logger 

74174 

New  ML-130  Cable  Skidder,  23.1"  x 26"  tires,  453  Detroit  diesel.  Clark  reversing 
4-speed  power  shift  transmission,  no-spin  front  and  rear,  32,000  lbs.  Gearmatic 
winch 

49.050.00 

4 

Hydro-Mac 

42781 

Model  2OCS©d0D Ler  Loader,  diesel  engine,  12.00  x 16.5  tires,  tracs  and  buckets 
available 

10.000.00 

5 

Hydro-Mac 

42782 

Model  20C  Skid  Steer  Loader,  diesel  engine,  12.00  x 16.5  tires,  tracs  and  buckets 
available 

10,000.00 

6 

Hydro-Mac 

42783 

Model  20C  Skid  Steer  Loader,  diesel  engine,  12.00  x 16.5  tires,  tracs  and  buckets 
available 

10,000.00 

7 

John  Deere 

— 

Model  540B  Grapple  Skidder.  18.4  x 34  tires,  1980  with  new  rubber 

48,000.00 

11 


4 y i. 


FELLER  BUNCHER 


MOR-BELL  LOGGERS 


ITEM 

S/N 

^DESCRIPTION 

SELLING  PRICE 

1 

MB-11,  Rebuilt  MK  3.5 

Mor-BAodocir  with  Grapple 

$41,800.00 

2 

MB-13 

Mor-Bell  Logger  with  Grapple 

40,550.00 

3 

MB-17 

Mor-Bell  Logger  with  Grapple 

— 

4. 

MB-22 

Mor-Bell  Looger  with  Grapple 

41,000.00 

5 

MB-31 

Mor-BAlOXoGel'  with  Grapple 

— 

6 

MB-35 

Mor-Bell  Logger  with  Grapple 

— 

7 

MBS-114 

Mor-Bell  Feller  8uncher,  13”  Shear,  730  hrs. 

44,750.00 

8 

MB-5,  Rebuilt  MK  3.5 

Mor-Bell  Logger  with  Crosscut  Grapple 

46.265.00 

9 

MBS-111 

Mor-Bell  Feller  Buncher  with  jir  conditioner,  factory  demonstrator 

43.500.00 

10 

MoS-124. 

Mor-Bell  Feller  Buncher,  13"  Shear,  370  hrs. 

46,500.00 

11 

MBS-144 

Mor-Bell  Feller  Buncher,  13"  Shear 

49.500.00 

12 

MBS-134 

Mor-Bell  Feller  Buncher,  13"  Shear,  60  hrs. 

49,000.00 

13 

MBS-92 

Mor-Bell  Feller  Buncher,  Rapid  Buncher 

52.000.00 

COMPLETE  SAWMILL  FOR  SALE 

Morbark  Medium  Dut>  Live  Deck  20'  Long,  S/N  2044,  3-strand  with  3-arm  stop  and  loader 

’Morbark  636  Debarker,  S/N  339, 25'  trough  type  infeed  conveyor,  25’  trough  type  outfeed  conveyor,  one  set  of  manually  operated  3-arm  kickers, 
100-HP  T-frame  motor  to  operate  the  cutterhead,  30-HP  T-frame  motor  to  operate  hydraulic  system 

Morbark  Mor-Pac  Mill,  S/N  2993,  log  stop  and  loader,  chain  bar  log  turner,  automatic  carriage  with  6-position  push  button  setworks.  4"  tapers  on 
- each  knee,  36"  opening,  40-HP  20"  diameter  2-saw  vertical  edger  with  push  button  setworks.  saw  husk  with  54",  42-tooth  7-8  gauge  “F”  style  blade 
Morbark  Heavy  Duty  Green  Chain,  S/N  1949,  20’  long,  3-strand 
Morbark  Heavy  Duty  Green  Chain,  S/N  1950,  50’  long,  3-strand 
Morbark  Vibrating  Conveyor,  S/N  033,  20’  x 21“ 

Morbark  586  Series  "E"  Chip  Pac,  S/N  598,  with  Morbark  58”,  6-knife,  horizontal  feed  chipper 
Morbark  automatic  One  Man  End  Trimmer,  S/N  2953 

Frick  7-saw  Bull  Edger  size  #641,  S/N  241— Kat  Guard  Air  Compressor,  S/N  28729— Patz  Conveyor  System  complete  with  30’  Upright  Conveyor, 
S/N  C166181 1479— Extra  saws  for  both  the  Bull  Edger  and  the  Sawmill— Compelte  wiring  with  all  disconnects 
METAL  BUILDING  PLUS  EIGHTY  (80)  ACRES  OF  LAND  NEAR  INTERNATIONAL  FALLS,  MN. 

PRICE  FOR  THE  COMPLETE  MILL,  LAND  AND  BUILDING $250,000.00 

PORTABLE  SAWMILL  FOR  SALE 

1 981  Utilizer  Portable  Sawmill.  Mount  on  tractor  3 point  hitch  P.T.O.  drive.  3 head  block  reseater.  clock  face  figure  board,  sawdust  blower,  2-insert 
tooth  blade.  16’6"  log  capacity 

1981  Utilizer  Edger.  Mounted  on  two  wheel  trailer,  18-HP  Kohler  Industrial  engine.  Can  be  towed  behind  sawmill.  Complete  mill  set  up  time  one 
hour 

1973  Dodge  semi-tractor.  413  gas  engine,  single  axle.  5-speed  transmission,  2 speed  axle.  40’  tandem  implement  trailer 

PRICE $15,000.00 


MOR-PAC  MILLS  FOR  SALE 


Morbark  Mor-Pac  Mill  with  Vertical  Edger  and  Log  Turner 

Price $40,000.00 

EDGER  FOR  SALE 

36”  x 4"  Prescott  Edger,  4 saw 

Price $22,000.00 
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BENEFITS  OF  ENVIRONMENTAL  THINNING 


13  YEARS 
AFTER  THINNING 


FIRST  VENEER  LAYER  $162.34 


TOTAL  V."  UE  $1,329.41 


It  is  important  that  landowners  understand  the  ever 
increasing  value  of  veneer  quality  fiber  over  the  period 
of  years  as  the  tree  moves  toward  maturity.  With 
proper  thinning,  a 30  year  old  tree  with  a base 
diameter  of  12  to  14  inches  will  continue  to  add  mass  in 
height  and  width.  Each  annual  ring  or  layer  of  fiber  is 
about  3/8"  thick,  but  each  successive  sheet  of  veneer 
is  that  much  larger  than  the  preceding  one  as  the  years 
go  by.  As  a result  the  mass  of  the  rings  increase  by 
approximately  1 1%  annually,  as  does  the  value  for  that 
greater  mass.  Just  as  dollars  left  in  a savings  account 
will  compound  interest,  the  value  of  the  veneer  fiber 
will  compound  annually  so  that  the  first  ring,  worth 
about  $12  one  year  after  the  initial  thinning,  will 
increase  by  over  15  times  to  over  $160  in  25  years.  By 
adding  the  value  of  each  of  the  new  fiber  rings  and 
compounding  annually,  the  total  additional  veneer 
fiber  can  grow  to  up  to  $1,500  over  that  25  year  period. 
Of  course,  not  every  tree  will  have  that  much  economic 
potential,  but  the  increased  mass  of  quality  timber  for 
future  saw  log  material  will  also  greatly  increase  the 
value  of  the  woodlot  investment. 

The  chart  on  the  opposite  page  shows  a hypothetical, 
yet  realistic  example  of  the  increase  in  value  and 
accelerated  growth  in  typical  forested  acreage  as  a 
result  of  environmental  thinning.  The  graph  shows  the 
dramatic  increase  in  the  per  acre  dollar  value  and  the 
increased  weight  over  a 60  year  period  with  successive 
thinning  cycles  at  10  year  intervals.  Notice  that  the 
value  of  the  tonnage  removed  has  also  increased  as 
time  goes  by  due  to  greater  quantity  and  quality  of  the 
entire  stand.  From  1983  with  100  tons  valued  at  $320 
($240  standing  plus  $80  removed)  to  the  year  2033  with 
200  tons  standing  valued  at  $1,820  (and  an  additional 
$1,530  value  removed  over  the  period)  it  can  be  seen 
that  the  mass  has  doubled  and  the  economic  value 
increased  over  10  times. 

Of  course  timber  value,  inflation,  geographical  area 
and  the  characteristics  of  the  individual  woodlot  all  act 
in  changing  specific  projections  over  time,  however 
the  principle  of  added  weight  gain  and  increased 
quality  through  environmental  thinning  can  be  ex- 
pected to  show  similar  results  in  most  any  situation. 
The  bottom  chart  shows  the  effect  on  the  same 
hypothetical  woodlot  using  conventional  harvesting 
practices.  Value  is  only  received  in  1983  and  40  years 
later  in  2033  when  the  stand  is  clear-cut  again.  The 
total  value  after  two  cycles  is  only  $640  compared  to 
the  increasing  value  and  greater  mass  achieved  with 
environmental  thinning. 
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VALUE  AND  MASS  USING  ENVIRONMENTAL  THINNING 


DOLLAR  VALUE 
Per  Acre 

S240 

S480 

S800 

SI  ,200 

$1,560 

$1,820 

Removed 

80 

150 

200 

250 

360 

490 

Total  Removed 

80 

230 

430 

680 

1.040 

1,530 

Year 

1983 

1993 

2003 

2013 

2L:3 

2033 

Tons/Acre 


200 

180 

160 

140 

120 

100 

80 

60 

40 

20 


TONNAGE  BEFORE  THINNING 
TONNAGE  REMOVED 
TONNAGE  AFTER  THINNING 
10  YEAR  GROWTH 


1983 


1993 


2003  2013 

YEAR 


2023 


2033 


VALUE  AND  MASS  USING  CONVENTIONAL  CLEAR-CUT  HARVESTING 


DOLLAR  VALUE: 
Per  Acre 
Removed 
Total  Removed 
Year 


TONS/ACRE 

100 


TONNAGE  BEFORE  CLEAR  CUT 


80 


60 


40 


20 


f’l' 


% 

E- i 

i 

2043 


S 0 

S 50 

S130 

S200 

S 0 

S 50 

SI  30 

S200 

$320 

320 

0 

0 

0 

320 

0 

0 

0 

0 

320 

320 

320 

320 

640 

640 

640 

640 

640 

1983 

1993 

2003 

2013 

2023 

2033 

2043 

2053 

2063 

YEAR 
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BENEFITS  OF  ENVIRONMENTAL  THINNING 


To  illustrate  Environmental  Thinning,  we  have  marked 
8 high  quality  trees  in  a 1/10  acre  test  area  of  an 
overcrowded  hardwood  stand. 

Environmental  Thinning  is  a system  of  selectively 
removing  this  unwanted  fiber  and  leaving  the  best 
trees.  This  enables  our  forest  lands  to  produce  3 
to  4 times  the  amount  of  fiber  produced  without 
thinning.  Instead  of  using  traditional  "clear-cut” 
harvesting  techniques  or  leaving  nature  to  manage 
her  own  timber  lands,  the  landowner  will  enjoy 
the  greatest  economic  return  through  environ- 
mental thinning. 

Pictured  above  is  a representative  sample  of  a 
hardwood  stand  in  need  of  thinning.  The  trees 
with  the  highest  potential  have  been  marked. 
Because  those  future  veneer  trees  require  approx- 
imately one  foot  of  basal  area  for  every  inch  of 
-diameter,  the  other  trees,  consisting  of  malformed, 
overcrowded  and  dead  material  will  be  selectively 
cut  and  ultimately  chipped  and  screened  to  pro- 
vide a source  of  furnish  to  the  Pulp  and  Paper 


Alter  Environmental  Thinning,  those  8 high  quality 
trees  now  have  proper  basal  area  for  accelerated 
growth.  Five  tons  of  junk  wood  are  piled  in  bunches  for 
removal. 

Industry  or  for  fuel  in  wood-fired  energy  systems. 
Above  is  the  same  hardwood  stand  with  the 
marked  trees  now  provided  with  ample  space  to 
increase  in  size  and  value.  The  junk  wood  has 
been  piled  in  bunches  so  that  it  can  be  removed 
quickly  and  easily.  Although  this  thinning  opera- 
tion took  place  on  about  1/10  of  an  acre,  the  piled 
fiber  or  about  5 tons,  demonstrates  the  vast 
potential  that  proper  environmental  thinning  can 
produce.  By  leaving  potential  sawlog  or  veneer 
trees  and  removing  about  50  tons  to  the  acre,  the 
landowner  can  realize  anywhere  from  a 50  to 
100%  increase  in  the  value  of  his  land  as  a result  of 
the  thinning.  In  addition  to  receiving  value  for  the 
removed  fiber,  the  mass  of  the  standing  timber 
that  will  greatly  increase  if  proper  thinning  is 
maintained,  will  represent  a huge  increase  in  the 
economic  value  of  the  veneer  trees. 
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NATIONAL  WOOD  ENERGY  ASSOCIATION 
Membership  Dues  Structure 

Yes!  I want  to  join  the  National  Wood  Energy  Association  and  join  the  drive  to  educate  America 
about  our  nation’s  greatest  untapped  renewable  industrial  resource  Keep  me  up  to  date  on  new 
equipment  and  technology,  market  trends,  forest  management  programs  and  techniques, 
publications,  seminars  and  news  of  industry  successes.  Please  enroll  my  company  in  the  category 
checked  below: 

□ P.O.W.E.R.  MEMBER:  A special  full  voting  membership  category  recognizing  a 

higher  level  of  support  and  involvement  in  NWEA.  Reserved  for  those  firms  that  actively 
“Promote  Our  Wood  Energy  Resource”  (P.O.W.E.R.).  $500  or  more  per  year 

□ COMMERCIAL  MEMBER:  A full  voting  membership  for  those  involved  in  the  wood 

energy  industry  or  wishing  to  be.  Includes  Biologue  and  other  publications  as  well  as 
involvement  in  the  promotional  efforts  of  NWEA.  $250  per  year 

□ SUBSCRIBING  MEMBER:  A non-voting  membership  includes  subscription  to 

“Biologue”  and  other‘‘non-commercial  member”  mailings  and  special  member  discounts 
on  publications.  $25  per  year 
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Name 
Title  _ 


Company 
Address  _ 

City  

Phone 


. State . 


Zip. 


□ Payment  enclosed 

□ Bill  my  company 

Send  to: 

NWEA 

8400  S.  Winn  Rd.  — Route  #3 
Mt.  Pleasant,  Michigan  48858 


POWER  UP 
WITH  NWEA 
AND  GET  THESE 
BENEFITS! 

Monthly  Newsletter  j 
National  Representation 
Equipment  Directory 
Industry  Seminars 
Research  Updates 
Studies  on  Successes 
Publications  List 
Sales  Materials 
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DtBARKERS,  CHIP-PACS,  DECKS  AND  SCREENS 


ITEM 

MODEL 

S/N 

DESCRIPTION 

SELLING  PRICE 

1 

EM-16  Debarker 

— 

— 



2 

FM-16  Debarker 

667 

— 



3 

1981  27"  Brunnette 

— 

Ring  Debarker  with  60'  ‘Hourglass'  infeed  and  25’  outfeed  with  50— HP  drive  on 
ring  and  40-HP  drive  for  infeed  and  outfeed 

57,000.00 

4 

26"  Forano 

— 

Ring  Debarker,  New  trough  type  infeed,  electrical  panel 
25'  inf^OSZx/utfeed 

13,300.00 

5 

636  Debarker 

— 

22,000.00 

6 

Mortran  Screen 

81-001 

81-002 

81-003 

Stationary  Screen,  3-Section,  75  ton  per  hour  capacity 

29,500.00 

7 

Mortran  Screen 

81-015 

Stationary  Screen,  3-Stage  overs  screening  system,  90  tons  per  hour 
capacity 

12,000.00 

8 

Mortran  Screen 

81-017 

Portable  Screen,  Complete  with  surge  bin 

57.500.00 

9 

Mortran  Screen 

81-027 

Portable  Screen 

75,000.00 

10 

Mortran  Screen 

82-032 

Portable  Screen 

82,000.00 

11 

Stac-Trac 

257 

25-HP  Onan,  Gasoline  Engine,  30'  Track 

14,000.00 

12 

Blower 

371 

10-HP,  10'  blow  pipe  and  base 

13 

58"  Chip-Pac 

599 

“E",  6-Knife,  horizontal  feed,  without  power 

18,000.00 

14 

48"  Chip-Pac 

— 

-so&L 

— 

15 

632  Portable 

997 

GMC  471  Diesel,  16‘  infeed  with  pintle  hitch,  excellent  conditon 

20,950.00 

16 

PS-8 

137 

Portable  hydraulic  powered  top  yoke,  PTO,  Hand  set  infeed  shoe 

8,000.00 

17 

C-12  Debarker 

612 

— 

19,500.00 

18 

636  Debarker 

608 

Center  Section  Only 



PRENTICE  H LOADER  15"  SHEAR 


SHEARS  AND  LOADERS 


ITEM 

MODEL 

S/N 

DESCRIPTION 

SELLING  PRICE 

1 

10" 

10-5 

Feller  Buncher  Shear 

— 

2 

15" 

1413 

Feller  Buncher  Shear 

— 

3 

20" 

2217 

Additional  accumulating  finger.  2 1/2"  Pins 

ModelfiOaoDwC,  NEW  353  GMC  Aux.  power,  36"  log  grapple,  live  heel 

10,000.00 

4 

Lucky  Loader 

31775535 

20,000.00 

5 

MT  Carriage 

149 

Heavy  Duty  Mor-T rac  Carriage,  4-wheel  hydraulic  drive  powered  from  loader 

17,950.00 

6 

Prentice  H 

15315- 

73101 

NEW  cab  and  door,  all  cylinders  checked  out,  No  grapple 

8,700.00 

7 

Mor-Lift 

1009 

Loader 



8 

Barko 

— 

140  Pulpwood  and  log  loader,  with  453  Detroit  diesel,  includes  48"  copeland 
slasher  all  mounted  on  1974  Ford  F600 

24,750.00 

9 

24"  Drott 

— 

Rotary  auger  feller  buncher  head,  with  parts 

19,000.00 

10 

521  Hydro  Ax 

— - 

1979  with  Morbark  Model  15"  Feller  Buncher  with  6"  cylinder.  8’  Rotary  Brush 
Hog  attachment,  has  40  hrs.  use,  carrier  has  approx.  2,000  hrs. 

55.000.00 

EXPERIMENTAL  AND  MISCELLANEOUS 


ITEM 

MODEL 

3/N 

DESCRIPTION 

SELLING  PRICE 

1 

Pole  Assistor 

■ — 

Used  for  debarker  or  pole  peeler 

2 

Bark  Blower 

- 

PS-8  ,-tyl  i 



3 

Blower 

— 

36"  Pnelps,  With  20-HP  motor 

500.00 

4 

Pump  Stand 

— 

30  gallon  tank,  10-HP,  one-section  gear  pump.  DF4  valve 

1,500.00 

5 

Pump  Stand  Base 

379 

100  gallon,  can  mount‘up  to  4 individual  double  pumps 

— 

6 

Pump  Stand  Base 

— 

90  gallon,  can  mount  2 individual  double  pumps 



7 

Chip  Thrower 

020 

30-HP,  can  be  hydraulic  or  electric,  with  short  power,  hopper,  swivel  chain, 
motor,  spout 

4,900.00 

8 

Thrower 

023 

30-HP,  can  be  hydraulic  or  electric,  short  power,  hopper,  swivel  chain,  motor 
spout 

9 

Chip  Thrower 

026 

Hydraulic,  10.000  Char-Lynn,  conveyor  mount,  swivel  discharge,  short  swivel 
motor,  spout  and  tilt  cylinders 

10 

Thrower 

027 

30-HP,  Swivel  discharge,  short  power,  hopper,  spout,  swivel  chain  and  motor 

— 

11 

Chip  Thrower 

028 

Hydraulic,  10,000  Char-Lynn,  swivel  base 



12 

Chip  Thrower 

029 

48",  Model  22  type  transition  and  discharge  spout 



13 

Chip  Thrower 

030 

50",  Model  22  type  transition  and  discharge  spout 

— 

14 

471  Detroit  Diesel 

— 

With  radiator,  no  hood  or  side  curtains,  LH,  100-HP  continues  133-HP  gross 

6,950.00 

471  DETROIT  DIESEL 


TRUCKS 


ITEM  MODEL 

1 Mack  Glider 

2 Mack  Tractor 

3 Mack  Tractor 

4 IHF2070 

5 ChevC-60 


S/N  DESCRIPTION 

78WSK700642  1978,  V-8,  13-speed,  non-sleeper,  tandem  axle  Michigan  special 
MICH  77732  1977,  V-8,  13-speed,  non-sleeper,  tandem  axle  Michigan  special 

F5797LST22430  1974,  V-8,  13-speed,  tandem  axle  Michigan  special 
757970GB23399 1974,  Quad  Axle,  290  Cummins  with  dual  air  axle,  lift  and  Prentice  loader 
CE63P814934  1969,  366  V-8,  4-speed  transmission,  complete  parts  and  service  van 


SELLING  PRICE 
$20,000.00 

17.000. 00 

10.000. 00 

21,000.00 

-4,500.00 
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These  knives,  manufactured  by  Michigan  Knife,  carry  guaranteed  to  perform  specifications.  They  are  of  the  exact 
quality,  material  and  workmanship  as  our  regular  daily  production.  This  list  of  knives  are  slow  moving  items  wnich  we 
are  offering  at  reduced  prices.  Please  contact  Cindy  Jackson  or  Terry  Jacks,  616-796-4858  to  place  your  orders. 


MICHIGAN  KNIFE  CO.  DISSTON-PHILBRICK  PRODUCTS 


Home  Office 

120  Pere  Marquette  Street 
Big  Rapids,  Michigan  49307 
(616)  796-4858 


F.O.B. 


Big  Rapids,  Michigan  or  Springfield, 
First  Come,  First  Serve! 

Order  while  they  last 


Oregon 


West  Coast  Sales 
886  Shelley  Street 
Springfield,  Oregon  97477 
(503)  726-1774 


OTY. 

KNIFE 

NO. 

MACHINE 

SIZE 

SALE 

PRICE 

37 

1-1S6B 

76*  Black  Clawson  Chippar 

24x6  1 1/2 

S 52.00 

41 

1-163 

112”  Sumner  Half  Chippar 

14-1/2  x 5 x 1/2 

26.80 

206 

10-102 

30”  Morbark  Half  Counter 

15-7/8  x 2-7/6  x 3/6 

15.00 

22 

11-106 

64*  Fuighum  Chippar 

26-1/2  x 4-3/4  x 1/2 

47.65 

22 

2-205 

36*  CM4E  Chippar 

f x 3 x 1/4 

10.45 

23 

2-225T 

46*  Norman  Chippar 

If  x 4-1/2  x 3/8 

21.00 

41 

2-246R 

Swecan  6*  Bant  Knife 

10-3/16  x 6-7/16  x 3/8 

34.75 

12 

3-312 

Kockums 

2 x 5-3/4  x 7/8 

2535 

7 

4-400 

Jackson  Chippar 

12-1/2  x 6 x 1-1/4 

106.00 

45 

4-402 

Jackson  Chippar 

14x6x5/8  . 

5530 

13 

4-403A 

Jackson  Chippar 

33  x 6 x 1-1/4 

- 

240.00 

44 

5-509A 

56*  Soderhamn  Half  Chippar 

6-13/16  x 6 x 7/6 

4630 

12 

5-523B 

75*  Sodarhamn 

23x5x1/2 

38.50 

216 

5-525 

75*  Sodarhamn  Half  Countar 

11-1/2  x 2-7/6  x 3/8 

1230 

36 

5-52SA 

75*  Sodarhamn  Count 

23x2-7/6x3/8 

1630 

12 

5-526 

Sodarhamn  Chippar 

14-3/6  x 6 x 5/8 

35.00 

23 

5-560 

75*  Forano  Counlar 

23-1/2  x 2-3/4  x 3/8 

2435 

13 

6-603S 

Hansel  Half  Chippar 

11-1/2  x 5 x 1/2 

19.00 

134 

6-607D 

45*  Nicholson  Chip. 

14-3/4  x 4 x 3/8 

25.00 

23 

7-720 

Chip  King  «60  Count 

20  x 3-3/4  x 7/16 

3330 

10 

6-1107 

Newts nd  Chopper  18“  Glass  Fiber  Chopper 

15-1/2  x 5 x 3/4 

40.95 

106 

6-1116A 

Ad co  West  Edgar 

1-8/16  x 3-1/8  x 3/4 

15.00 

59 

9-11 16CR 

Adco  West  Duckbill 

1-6/16x3-1/2x1 

15.00  ‘.v 

17 

6-1213 

Adco  West  Top  Chip  Head  Knife 

. 

23  x 4-11/32  x 1.56 

26.00 

11 

6-1383SQ 

Comsct  square  slot 

14-3/8  x 5-3/8  x 5/8 

* 

60.00 

933 

6-622L 

Arasmith  Lily  Pad 

1-3/4  x4x  1/2 

7.00  • & 

207 

8-822  C 

Arasmlth  Lily  Pad 

1-5/3  x 4 x 7/16 

7.00 

122 

8-22E 

Arasmith  Lily  Pad 

1-3/4  x 4 x 1/2 

7.00  ^ 

39 

6-822V 

Arasmlth  Lily  Pad 

2 x4  x 1/2 

730 

126 

6-639A 

Palimsn  PZ-6 

734  x 2-269  x -315 

, 

630 

15 

6-654  * 

Carthage  Chippar 

18x3-3/4x11/16 

40.00  ; 

6 

6-857H 

Veneer  Lathe  Knife 

54  x 7-1/2  x 5/8 

125.00 

3 

6-680 

Filer  t Stowetl-2-  Counter 

1-29/32  x 5-3/4  x 3/8 

1530 

160 

S-899B 

Beaver  Canter 

1-1/8  x 3-1/4  x 21/64 

10.00 

96 

6- 906 A 

Nicholson  Half  Counter 

14-5/16  x 2-5/8  x 3/8 

1430 

25 

6-9301 

26*  Nicholson  V Drum 

10-1/4  x 5-5/8  x 11/16 

5730 

30 

8-930R 

26*  Nicholson  V Drum 

10-1/4  x 5-5/8  x 11/16 

5730  "• 

261 

6-971A 

10"  Can  Car  “V"  Head  Counter  Knife 

10  x 3-1/2  x 3/6 

5430 

26 

6-980L2 

Can  Car  Edgar 

4-3/4  x 7-3/6  x 5/6 

23.00 

26 

6-980L4 

Can  Car  Edgar 

6-11/16  x 6-1/2  x 5/8 

32.00 

26 

6-960  R 2 

Can  Car  Edgar 

4-3/4  x 7-3/6  x 5/8 

23.00 

12 

6-991R3 

CNS  Modal  5000 

6-13/16  x 9.129  x .25 

3235 

36 

6-993 

50*  Can  Car 

14x4x5/8 

2235 

25 

9-935S 

Hog  Knife 

6-1/2  x 6-1/2  x 5/8 

24.75 

45 

AA-1L 

J3>.  Vance,  Fuighum  Chippar  Knife 

7-5/8  x 4 x 3/8 

1535 

16 

MKC-456 

64"  Sodarhamn 

26  x 6 x 1/2 

55.75 

90 

MKC-493 

Carthage 

31  x 5 x 1/2 

4635 

29 

MKC-497 

Carthage 

26  x 5-3/4  x 5/6 

68.00 

54 

MKC-570R 

Adco  West 

3 x 4-13/16  x 3/4 

1135 

55 

MKC-571L 

Adco  West 

3x4-13/16x3/4 

1135 

19 

MKC-73A 

112*  Carthage 

27x5x1/2 

45.75 

15 

MKC-75K 

110*  Murray 

31  x 6 x 5/8 

65.00 

105 

CM- 308 

48”  Sodarhamn 

14-3/6  x 5-3/4  x 5/8 

3930 

32 

MKC-203H 

84”  Fuighum  Hall  Chippar 

13-1/4  x 4-3/4  x 1/2 

2130 

12 

MKC-204B 

75”  Fuighum  Chippar 

23-1/2  x 4-3/4  x 1/2 

3935 

51 

MKC-242 

75”  Fuighum  Chippar 

23-1/2  x 5 x 1/2 

4235 

62 

MKC-242A 

75"  Fuighum  Chippar 

23-1/2x4-3/4x1/2 

39.00 

47 

MKC-279 

Bush  Chip  Gainer 

5x3  x 1/2 

17.00 

15 

MKC-7A 

Carthage 

14  X 5-1/4  x 3/4 

48.45 

25 

MKC-61 

41”  Jsckson  Chippar 

14x6x5/8 

42.00 

24 

MKC-99 

60*  Bush  Chippar 

18x4x1/2 

2430 

106 

MKCW-505 

Carthage  Knife  B-4591 

27x6-1/2x1/2 

57.75 

13 

11-101L 

J JL  Vance  Fuighum  Wear  Plata 

7-7/6  x 2-1/2  x 1/8 

7.15 

10 

11-101R 

J.A.  Vance  Fuighum  Wear  Plate 

• 

7-7/8  x 2-1/2  x 1/8 

7.15 

16 

11-114 

36”  Fuighum  Counter 

7 x 2-1/4  x 312 

935 

17 

3-301 K 

60”  Buth  Chippar 

18x4x3/8 

23.50 

55 

5-507A 

66"  Sodarhamn  Counter 

21-1/2  x 2-1/8  x 3/8 

17.50 

21 

5-526 

75”  Soderhamn  Counter 

11-3/4  x 2-3/4  x 3/8 

1330 

10 

5-558 

66”  Soderhamn  Half  Counter 

10-3/4  x 2 x 3/8 

935 

36 

5-567 

Soderhamn  Chipper 

10-3/4  x 4.475  x 1/2 

18.90 

MICHIGAN  KNIFE  COMPANY  CONTINUED 

QTY. 

KNIFE 

NO. 

MACHINE 

SIZE 

SALE 

PRICE 

28 

7-700 

48**  Salem  Chipper 

15  x 5-1/2  I 3/8 

25.00 

40 

■7-711 

48**  Salem  Counter 

16  x 3-3/4  x 3/8 

17.50 

12 

7-714 

60"  Salem  Chipper 

20  x 5 x 1/2 

33.00 

16 

8-1085 

Bradson  OIsc  Chipper 

22  i 9-1/2  l 3/9 

25.50 

10 

8-1086 

Bradson  Oise  Chipper 

15  x 4-1/2  x 3/8 

19.50 

16 

8-1116 

Adco  West  Chipper 

1-19/32  x 3-1/8  x 3/4 

10.00 

12S 

•-1116S 

Adco  West  Edger 

1-21/32  x 3-1/8  x 3/4 

10.00 

588 

8-1137 

Lily  Pad  Clamp 

1-1/2  x 2 x 5/8 

ft^O 

8 

6-1138S 

Garrett  Weldco  Slotted  Knife 

4 x 5-1/2  x 1/2 

11.55 

ft 

ft-1188 

66"  Hansel  Counter 

19-1/2  x 2-1/2  x 3/8 

12.00 

15 

ft- 1285 A 

Impeilar  Wear  Plate 

17-9/32  x 1.496  x .433 

10.00 

10 

8-1286E 

•5  Pellman  Pulverizer 

9-1/18  x 1-3/16  x .240 

4.65 

24 

•-1297 

Plotted  Planer  Knife 

16  x 4 x 1/2 

19410 

18 

8-1320L 

93-  CAE  Flaker 

13-3/4  x 3 5/1  ft 

15.00 

52 

8-1 320 R 

93“  CAE  Flaker 

13-3/4  x 3 x 5/16 

15.00 

11 

8-1372 

Roll  Splitting  Knife 

36  x 3 x 3/8 

40.00 

51 

8-1374 

No  Slot  Chipper 

15-1/2x3-1/2x7/16 

18.00 

10 

ft-1430 

Chipper  Knife  Clamp 

11-3/4  x 6-15/16  x 1 

46.00 

1ft 

8-1452 

132“  Nicholson  Chipper 

23  x 6-3/8  x 1/2 

44.00 

12 

•-1499 

69-  CAE  Chipper 

22x4-13/16x3/8 

27.50 

3ft 

8*1509 

Carthage  Chipper-Keyhole  Bbt. 

20-1/2  x 6-1/2  x 3/4 

58.00 

26 

ft- 1546 

CAE  Counter 

19  x 2-3/8  x 3/8 

11.00 

3ft 

ft»1608 

Forano  Wing  Knife 

7-1/2  < 4-3/4  I 3/9 

15.75 

29 

8-1 700 A 

CAE  Flaker  Counter 

27-1/2  x 2 x 5/16 

19.70 

7 

8-1924 

CAE  Log  Chipper 

12-25/32  x 7-7/8  x 13/16 

49.85 

12 

8-822AS 

Arasmith  Lily  Pad  Knife 

4-1/16  x 1-3/4  x 1/2 

7.35 

29 

8-822G 

Arasmith  Lily  Pad  Knife 

2-1/4  x 3-7/8  x .475 

7.00 

7 

8-840A 

Pailman  PZ12 

7.042  x 2.95  x .197 

6L30 

4 

8-857KB 

Veneer  Knife-Keyhole  Bbt 

54  x 7-1/2  x 7/16 

108.00 

22 

8-873AL 

Adco  West  Uly  Pad 

1-3/4  x 3-1/4  x 1/2 

7.95 

<5 

8-873AR 

Adco  West  Uly  Pad 

1-3/4  x 3-1/4  x 1/2 

7.95 

ft 

8-874A 

Carothers  Feeder 

25  x 4 x 3/8 

24.00 

29 

8-884A 

Clipper 

65  x 5-1/2  x 1/2 

105.00 

9 

8-910 

Pole  Peeler 

10-5/8  x 2 x 1/4 

6.25 

21 

8-917 

L-2  Nicholson 

15-1/2x2-15/16  x. 187 

12.00 

2ft 

8-981 LI 

Can  Car  Side  Edger 

4-3/4  x 6-3/4  x 1/4 

11.15 

44 

8-981 R 

Can  Car  Counter 

4-1/8  x 8-1/2  x 1/4 

10.00 

12 

8-991 L3 

Can  Car  Counter 

6*13/16  x 9.129  x .25 

35.00 

12 

8-991 R3 

Can  Car  Counter 

6-13/16  x 9.129  x .25 

35.00 

10 

9-9100 

Sumner  Hog 

ft-7/8  x 7 x 1/2 

9.75 

17 

9-17AR 

Veneer  Hog 

4 x 6-3/4  x 3/4 

5.00 

14 

9-924S 

MAM  Hog 

•-1/8  x 10-1/4  x 5/8 

17.65 

•0 

9-939 

MAM  Hog 

ft  x 7-1/2  x 1/2 

8^5 

23 

9-972 

Soderhamn  Hog 

7-7/8  x 5.905  x .472 

L25 

30 

9-983 

Hog  Knife 

3 x 13-1/2  x 3/4 

9.40 

17 

AN-103L 

MAM  Fabricator 

7-1/2  x 5 x 1/2 

1ft 

AN-103R 

MAM  Fabricator 

7-1/2  x 5 x 1/2 

1ft 

KN-0123LS 

MAM  Fabricator  Cant 

4 x 7-1/4  x 1/2 

29 

KN-3123RS 

MAM  Fabricator  Cant 

4 x 7-1/4  x 1/2 

7 

MKB-13A 

Fitchburg  Brush  Chipper 

12  x 2-5/ft  x 5/16 

9.45 

ft 

MKB-7S 

Brush  Chipper 

4-1/4  x 2-3/8  x .500 

7.50 

• 

MKC-117 

30“  Carthage  Chipper 

30  x 5 x 5/8 

7 

MKC-2 

47“  Carthage  Chipper 

11  x 5-1/2  x 3/4 

ft 

MKC-212C 

60“  Fulghum  Chipper 

19-1/4  x 4 x 3/8 

1ft 

MKC-456 

84“  Soderhamn  Chipper 

2ft  x 6 x 1/2 

40.75 

90 

UKC-493 

Carthage  Norman  Chipper 

31  x 5 x 1/2 

29 

MKC-497 

Carthage  Chipper 

26x5-3/4x5/8 

24 

MKC-515A 

60“  Carthage  Chipper 

27  x ft  x .688 

IS 

MKC-75K 

110“  Murray  Chipper 

31  x 6 x 5/8 

•7.75 

4 

MKCW-18 

Carthage  Norman  Chipper 

21  x 6-1/2  x 1/2 

41.65 

4 

MKCW-486 

Carthage  Chipper 

24  x «-1/2  x 5/8 

ft 

MKK-237A 

Black  Clawson  Counter 

20  x 2-1/2  x 3/8 

ft 

MKK-273B 

66"  Fulghum  Counter 

19-1/4  x 2-7/8  x 3/8 

43 

MKK-350 

48“  Fulghum  Counter 

14-1/8  x 2-1/8  x 3/8 

ft- 

MKKW-176 

86“  Soderhamn  Counter 

21-1/2  x 2-1/4  x 3/8 

18.60 

3ft 

MKKW-78 

•0“  Hansel  Counter 

1ft  x 2-1/2  x 3/ft 

.15.00 

HARO  SURFACED  ANVILS 


2 

HS-36- 

Soderhamn  Vertical 

1 

HS-48 

Soderhamn 

10 

HS-50 

CM&E  Horizontal 

2 

NS-50 

CM&E  Vertical 

3 

HS-58 

Precision  Spout 

i 

HS-60 

Fulghum  Horizontal 

1 

HS-S4 

Beloit  Vertical 

3 

HS-66 

CM&E  Horizontal 

1 

HS-66 

Kockums 

2 

HS-66 

Precision  Vertical 

2 

HS-75 

Bush  Vertical 

2 

HS-96 

Bush 

2 

HS  24 

Jackson 

4 

HS-48L 

Bush  Spout 

1 

HS-60 

Bush  Metallurgical 

8-5/8  * 3 * 1 

59.50 

13-1/2  x 2-3/4  x 1-3/8 

66.35 

6-3/4  x 2 x 1/2 

43.10 

* x 2 x 1/2 

42.65 

13  X 3 x. 715 

65.80 

16-1/32  x 3 x 1/2 

76.00 

16x3x1 

118.85 

18-3/8  x 2-7/16  x 5/8 

108.75 

21  X 5 x 1 

152.85 

18-1/2x5x1-1/2 

172.35 

22-1/8  x 5 x 1-1/2 

208.65 

28-1/4  x 5 x 1-1/2 

263.00 

31  x 4-3/4  x .9375 

177.15 

15  x 2-3/8  i 3/4 

78.95 

11-3/4  x 5 x 1-1/2 

118.50 

PARTS  SALES 

Each  month  through  the  use  of  the  "MORBARK  FLYER"  we  will  offer  Parts  at  considerable  savings  to  our  customers 
rhese  parts  will  be  categorized  in  the  following  ways:  “Monthly  Sale  Items”,  “Used  and/or  Rebuilt  Parts”  and  “Excess 
and/or  slow  moving  parts  we  have  available  in  this  issue. 


deletion°nthly  Wil1  ^ Updated  t0  reflect  chanses  in  the  status  of  each  Part  concerning  prices,  additions  and 

volume'orders  ^ ^ 1983  EqU'pment  Catal°9.  additional  discounts  are  available  with  some  quantity  and 

Specially  priced  parts  listed  in  this  flyer  are  subject  to  prior  sales. 

NEW  HOURS 

Effective  September  1, 1983 

Monday-Friday:  7:00  a.m.— 7:00  p.m. 

Saturday:  9:00  a.m.— 1:00  p.m. 

Sunday:  Closed 

Phone:  1-800-621-3540 


MORBARK  PARTS  DiSCOUNT  PROGRAMS 


Besides  our  normal  WHOLESALE  prices,  we  offer  a 
volume  discount  as  outlined  here.  If  you  would  refer  to  page 
378  of  our  1983  Equipment  Catalog,  you  will  find  our  Special 
Chipper  Knife  Discount  Program. 


VOLUME  DISCOUNT  STRUCTURE 


Order  Totals  Discount 

$2,000.00  - $3,499.99  = 5% 

3,500.00  - 4,999.99  = 1% 

5,000.00  - and  over  = 10% 


TERMS:  5%  10  DAYS,  NET30DAYS — (If  paid  within  10  days  of  our  invoice  date  you  can  deduct  5%  off  the  ;> 

invoiced  amount  of  the  parts.) 

“FLYER  SALE  ITEMS” 

Each  month  we  will  run  a SALE  on  some  current,  fast  moving  parts  which  are  lsited  in  our  1983  Equipment  Catalog. 

PRICES  EFFECTIVE:  October  1 to  November  30, 1983 

FLYER  SALE  ITEMS 


PART  NO.  DESCRIPTION 


CURRENT 

CATALOG  WHOLESALE  FLYER  FLYER  FLYER 

PAGE  NO.  PRICE  PRICE  ORDER  OTY.  OTY.  PRICE 


24541-530 

Roller  Bearing 

209 

26678-233 

Solenoid  Valve 

270 

26811-067 

Tie  Rod  Cylinder 

315 

26816-145 

Tie  Rod  Cylinder 

315 

26838-241 

Filter  Element 

333 

26846-311 

Hydraulic  Accumulator 

335 

30277-010 

15"  Shear  Knife 

394 

30219-021 

20“  Shear  Knife 

394 

42151-420 

PSP  & PS8  Top  Infeed-Shell 

408 

30160-480 

48"  Fan  Blade 

366 

40001-750 

75"  Chipper  Clamp  - 5/8“  Chip 

361 

40004-750 

75"  Chipper  Clamp  - 5/8"  Chip 

361 

40230-850 

22”  T ransition 

381 

40101-855 

30"  Cat  Chain  - per  6'8"  section 

392 

S 52.53 

$ 49.00 

__ 

$238.00 

335  40 

280.00 

3 

238.00 

98.83 

86.00 

5 

76.00 

90.25 

79.00 

5 

69.00 

6.66 

6.00 

24 

5.50 

224.54 

195.00 

3 

180.00 

161.50 

150.00 

6 

125.00 

446,25 

375.00 

4 

300.00 

81.97 

72.00 

65.00 

28.33 

23.00 

6 

19.00 

209.42 

187.00 

6 

169.00 

209.42 

187.00 

6 

169.00 

668.41 

581.00 

2 

550.00 

588.31 

500.00 

8 

450.00 

Pictured  above  from  left  to  right  is  the  staff  of  Morbark’s  Parts  Department:  Gary  Rau,  Al  Troop,  Bruce  Welch,  Jim 
Bardos,  Roger  Flaugher  and  Lon  Morey 


* * * PLEASE  INDICATE  THAT  YOU  SAW  IT  IN  THE  FLYER  AT  THE  TIME  YOU  PLACE  YOUR  ORDER  * * * 


“USED  AND/OR  REBUILT" 


These  are  parts  which  have  been  replaced  on  equipment  sent  in  for  rebuild.  Some  have  heen  rebuilt  or  reconditioned 
and  others  will  be  sold  as  is.  These  parts  will  be  covered  by  a 30  day  50/50  warranty. 


CHAR-LYNN  HYDRAULIC  MOTOR 
8.000  Series  - Rebuilt  57  Cu.  In. 
STR  Key  2\U"  Diameter  Shaft 

Char-Lynn  Part  No.:  MD080-S7 
Our  Part  No.:  26731-503 


List  Pries 
$1,185.00 


Flyer  Price 
$533.25 


CHAR-LYNN  HYDRAULIC  MOTOR 
8,000  Series  - Rebuilt  28  Cu.  In. 
STR  Key  2'/."  Diameter  Shaft 


Char-Lynn  Part  No.:  MD080-28 
Our  Part  No.:  26731-501 


List  Price 
$1,118.00 


Flyer  Price 
$503.10 


TRW  ROSS  GEROLOR  MOTOR 
REBUILT 

29 Cu.  In.-  1"Splined Shaft -%-14 Ports 


Ross  Part  No.:  MAE  34-002-.A-1 
Our  Part  No.:  26728-08T 

* llf 

List  Price,  f?  I 1 \f\y  er  Price 
$597:4%.  Sj  v $330.00 


TRW  ROSS  GEROLOR  MOTOR 
REBUILT 

17.8  Cu.  In.  - 1"  Splined  Shaft 
%-14  Ports 


Ross  Part  No.:  MAS  24-0C?-A-1 
Our  Part  No.:  26726-041 
f f / i L. 

List  Price  <3 J j u Flyer  Price 
$280158-  y u $165.00 


1 


These  are  parts  we  have  found  ourselves  overstocked 
production. 


EXCESS  AND/OR  OBSOLETE  PARTS” 

in  or  parts  which  have  become  obsolete  in  our  current 


OREGON  CHAIN  SAW  ACCESSORIES 


SPLINE 

SHAFTS 


DESCRIPTION 

VENDOR 

PART  NO.  / i 

LIST 

PRICE 

FLYER 

PRICE 

REDUCED 

PRICE 

PART  NO. 

.1  * * V 

DESCRIPTION  J 1 ^ 

LIST 

PRICE 

FLYER 

PRICE 

REOUCEO 

PRICE 

Drive  Sprocket 

«749  . f i,  ' 

$ 30.00 

$ 15.00 

S 13.50 

150  x 0% 

Full  Key  Spline  Shafts'  tyT  x 8,/l 

$49  70 

$19.49 

$17.54 

Roller  Nose 

11817  « ; “ 

36.00 

18.00 

16.20 

150x9 

Full  Key  Spline  Shafts  1#  x 9 

50.28 

19.72 

14.75 

Chipper  Cham 

10AC-94e,  ; 

31.00 

18.50 

14.85 

150  x 9% 

Pull  Key  Spline  Shafts  V/7  x 9% 

50.85 

19.94 

17.95 

Chipper  Cham 

iOAOaas 

34.96 

17.46 

15.73 

150  x !0 

Full  Key  Spline  Shaft*  1%  x 10 

51.40 

20.16 

18.14  ~ 

Drive  Hub 

)i«C  V 

29.50 

14.75 

13.28 

150  x 10*6 

Full  Key  Spline  Shafts  1%  x 10% 

51.73 

20.29 

18.26 

3%‘  Saw  Bar 

Wt«/ 

163.00 

81.50 

69.25 

3°  Saw  Bar 

tj421 

155.56 

77.78 

68.11 

EXTENSION  SPRING 
With  Hook  Ends 


1%  OO  x 17-  Long 
Our  Part  No.:  24741-615 

List  Price  Flyer  Price 

$10.60  $6.23 


NORWESTER  TOP  INFEED  WHEEL 
Left  Hand 


. ‘*4  - yl 


<7; 

I a. 


T= 


Part  No.:  42142-614 


List  Price 
$403.40 


Ryer  Price 
$244.98 


CONVEYOR  IDLER  ROLLS 
4"  Diameter  x 22% 


Our  Part  No.:  24211-315 


List  Price 
$87.48 


Ryer  Price 
$48.31 


20"  SHEAR  HOLDER 
2%"  Diameter  Pin 


J 

] 

] 


Part  No.:  40245-021 


List  Price 
$2,301.39 


Ryer  Price 
1,242,73 


CONVEYOR  CAST  SPROCKET 


NORWESTER  INFEED 
Shoe  and  Shaft  Assemblies 


20"  SHEAR  HOLDER 
2'/a"  Diameter  Pin 


V> 

A 


VICKERS  SOLENOID  OPERATED 
DIRECTRIONAL  CONTROL  VALVE!  j 
OPEN  CENTER  - EXTERNAL  PILOT 


For  55  Chain  - 13  Tooth  - 1%"  eore 
Our  Part  No.:  24281-013 


/^x 

Right  Hand  42027-614 
Left  Hand  42028-614 


Par-  Ncr  40246-021 


Vickers  Part  No.: 
DG5S4-060CE-24DC-51 
Our  Part  No.:  26878-201 


List  Price 
$75.22 


Flyer  Price 
$49.77 


List  Price 
$504.53  • 


Flyer  Price 
$208.87 


List  Price 
$2,301.39 


Flyer  Price 
$1,24273 


List  Price 
$346.00 


n 


Flyer  Price  _J 
$122.82 


IS 


PLEASE  INDICATE  THAT  YOU  SA WT  IN  THE  FLYER  ATTHE  TIME  YOU  PLACE  YOUR  ORDER  * * * 


y* 

y 


n 


ELECTRIC  MOTORS  3 PHASE  220/440V,  NEW 


PART  NO. 


H.P. 


R.P.M. 


FRAME 

SIZE 


MAKE 


LIST 

PRICE 


•972-661 
...•973-081 
27973-062 
27963-061 
964-342 
t 967-062 
T7967-362 
27974-474 


2 

3 

3 

3 

15 

75 

100 

25 


i 


1800 

184F 

Newman 

$ 158.40 

$ 93.18 

3600 

184F 

Newman 

158.76 

93.39 

1800 

182T 

Newman 

211.68 

124.52 

1800 

21 3U 

Newman 

158.40 

93.18 

1200 

284T 

Delco 

450.80 

265.18 

1800 

40511 

Newman 

4.773.00 

2.386.50 

1800 

444U 

Newman 

5.756.00 

2.878.00 

3600 

256T 

Lincoln 

870.00 

485.35 

FLYER 

PRICE 


ELECTRIC  MOTORS  3 PHASE  220/440  - USED  (50-50  WARRANTY) 


H.P. 


RPM 


FRAME 

SIZE 


MAKE 


LIST 

PRICE 


FLYER 

PRICE 


0 

E 


7% 

1200 

265U 

Newman 

15 

1800 

284U 

Newman 

15 

1200 

284T 

Delco 

15 

885 

326U 

Westinghouse 

25 

3535 

284TS 

Delco 

30 

3600 

284US 

Lincoln 

75 

1800 

405 US 

Howell 

$1,098.00  $421.60 
501.19  185.8X 


450  80 
476  32 
576.94 
583.65 
1.085.16 


GRESEN  SPYT  MONO  BLOCK  VALVES  WITH  HANDLES 
Page  264  in  catalog 


[5 


NO. 


VENDER  NO. 


SPOOL 
NO.  1 


SPOOL 
NO.  2 


SPOOL 
NO.  3 


564-401 
26664-403 
26664-406 
i 64-407 

1*4-18 


SPYT-D3 

SPYT-03-DF4 

SPYT-4 

SPYT-4-4 

SPYT-4-4-D3 


03 

03 

4 
4 
4 


DF4 

4 

4 


D3 


LIST  - 
PRICE 

FLYER 

PRICE 

S136.61 

$79.83 

217.49 

141.22 

124.79 

81.03 

186.67 

121.21 

260.40 

169.09 

187.61 

227.66 

277.01 

298.14 

525.36 


PLEASE  INDICATE  THAT  YOU  SAW  IT  IN  THE  FLYER  ATTHE  TIME  YOU  PLACE  YOUR  ORDER 
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SAVAGE  AND  CROWN  LOADER  PARTS 


DESCRIPTION 

VENDOR 
PART  NO. 

VENDOR 

LIST 

PRICE 

FLYER 

PRICE 

Grapple  Cylinder 

1181 

Savage 

$335.94 

$264.75 

Live  Heel  Cylinder 

1186 

Savage 

843.32 

632.49 

Live  Heel  Cylinder 

1503 

Savage 

684.53 

513.40 

Jib  Boom  Cylinder 

1557 

Savage 

795.53 

596.65 

Swivel  Joint 

1164 

Savage 

79.44 

59.58 

Bucket  Cross 

L-6012 

Savage 

128.64 

96.48 

Clevis 

B-6008 

Savage 

154.89 

118.17 

Rotator  Assembly 

28-012 

Crown 

154.89 

116.17 

Timken  Cup 

522 

Crown 

18.12 

8.06 

Timken  Cone 

529 

Crown 

29.72 

14.86 

2"  Nut  with  set  screw 

SC-8027 

Savage 

10.82 

6.75 

2"  Lock  Nut 

SC-8008 

Savage 

15.41 

11.56 

1"  Splined  Insert 

6039 

Savage 

17.60 

9.45 

Cushion  Valve  (Gresen  DXV50) 

SC-5502 

Savage 

103.81 

77.85 

Bearing  Cone 

SC-7508 

Savage 

11.83 

8.87 

{Searing  Cup 

SC-7507 

Savage 

5.61 

4.21 

HYDRAULIC  HOSE  ASSEMBLY 
1"  ID  X 24-  Long  - 1”  NPT  Male 
Booth  Ends  - Spec;  SAE  100R2 


Aeroquip  Part  No.;  FG  1013MMM0240 
Our  Part  No.;  26567-024 


List  Price 
$19.51 


Flyer  Price 
$&78 


TIMKEN  BEARING  CONE 
Bore  0.9375  - Width  0.7810" 


Timken  Part  No.;  1779 


List  Price 
$10.76 


Flyer  Price 
$4.77 


DODGE  CHAIN  COUPLER  HALF 


80  Chain  20  Tooth  Style  F 
For  3020  Bushing 
Our  Part  No.:  24333-121 


List  Price 
$98.60 


Flyer  Price 
$58.00 


TIMKEN  BEARING  CUP 
O.D.  5.125" -Width  1.25" 


Timken  Part  No.;  632 
Our  Part  No.;  23775-035 


List  Price 
$28.88 


Hyer  Price 
$19.40 


DODGE  PILLOW  BLOCK  BEARING 
37/>.--  4*  Shaft  Height 
%"  Bolt 

Bolt  Center  91'/,,  Min.  - 12y„  Max. 


TIMKEN  BEARING  CONE 
Bore  1.5" -Width  1.01" 


Timken  Part  No.:  2788 


List  Price 
$10.85 


Flyer  Price 
$4.79 


BORG  WARNER  TORQUE  F~'3 
30  to  1 Ratio  use  with  ] 
Eaton  3930  Series  Hydraul  J 
Motor  with  Splmed  Shaft 


STEEL  PLATE  SPROCKETS 
Center  Bores  as  Listed  Below 


] 

] 


Dodge  Part  No.:  SCM-3'/,, 
Our  Part  No.:  23936-049 


List  Price 
$239.82 


Flyer  Price 
$163.08 


V-BELT  8V  SECTION 
Sold  In  Matched  Sets  of  (6  or  8) 
(Domestic)  - 250.0"  O.D. 


Vendor  Part  No.:  8V2500 
Our  Part  No.:  24163-117 


List  Price 
$145.16 


Flyer  Price 
$110.89 


CHAIN 

SIZE 

NUMBER 
OF  TEETH 

BORE 

LIST 

PRICE 

FI 

Pt 

:R 

:e 

60 

21 

1%  Hub 

$ 14.00 

$ 5 

79 

60 

21 

2% 

14.00 

579 

60 

28 

1'/,,  Hub 

16.00 

34 

60 

30 

2% 

18.20 

^7 

60 

48 

1 

30.54 

11.36 

60 

48 

5% 

30.54 

60 

54 

1 

35.80 

60 

60 

2**4 

44.20 

44 

80 

10 

1 

12.43 

463 

80 

14 

1 

14.17 

27 

80 

21 

2% 

20.71 

7.70 

80 

21 

3% 

20.71 

7.70 

80 

28 

1 

28.78 

- 

ro 

80 

28 

2 

28.78 

TvJ 

70 

80 

28 

5% 

28.78 

10.70 

80 

38 

1 

44.91 

70 

80 

60 

1% 

10246 

: 

12 

80 

60 

2’*. 

102.46 

12 

100 

12 

3% 

16.44 

Zia 

100 

38 

iy. 

84.40 

z 

100 

40 

1% 

94.80 

*- 

100 

40 

5 

94.80 

4Q, 

<6 

100 

45 

2’y» 

118.00 

50.37 

rn 

DELTROL  RELIEF  VALVE 


PartNo.:  RV-6  . 

Set  at  1500  PSI  - %"  NPT  Pcrts 


List  Price 
$76.26 


Flyer  Pnce 
$39 16- 


CONVEYOR  IDLER  ROLLS 
4"  Diameter  x 20% 


Our  Part  No.:  24211-313 


List  Price 
$84  91 


er  Price  - 
$-5.56  - 
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* * * PLEASE  INDICATE  THAT  YOU  SAW  IT  IWTHF  FI  YFR  AT  THF  TlMFVn.iDl  arp  vni  id  nonco  * * * 


[J 


SEQUENCE  VALVE  FLUID  CONTROLS 
INC. 


DODGE  CHAIN  COUPLING  COVER 


With  Built  In  Check  - 0-600  PSI 
Set  at 200  PSJ  - V NPT  Ports  - Adjustable 
Part  No.:  ISD12-P3-6S 


DELTROL  OUTLET  SECTION 


Size  *60 

Our  Part  No.'  24333-013 


List  Price 
$93.46 


Flyer  Price 
$32.40 


% NPT  Top  and  Side  Poi 
PartNo.a  Db-O-E- 

i 


List  Price 
$59.16 


Flyer  Price 
$30.40 


r$6£l4 


Je  Pcrtrt 

tV 

Flyer  Price 
$29.17 


BROWNING  CHAIN  COUPLING  COVE 


800 

Our  Part  No.:  24331-032 


List  Price 
$60.60 


Flyer  Price 
$31.46 


REXNORD  PILLOW  BLOCK  BEARING 


L 

p 


DODGE  CHAIN  COUPLING  COVER 

1 


DELTROL  INLET  SECTION 


COUPLING  CHAIN  ASSEMBLY 


1%’  Bore  - IV  Shaft  Height 
For  Some  PS-6  Cutterheads 
Part  No.:  2A-108 
Our  Part  No.:  23944-117 


Size  #80 

Our  Part  No.:  24333-015 


List  Price 
$108 JO 


Flyer  Price 
$63.53 


List  Price 
$101.19 


Flyer  Price 
$52.80 


% NPT  Top  and  Side  ftjrts* 

o ilflfot  $ 

list  Prigs#  Le  Flyer  Price 


Dodge  8020  Chain 
80  Chain  20  Teeth 
Our  Part  No.:  24333-005 


/isi 

' $73795 


$31.48 


List  Price 
$68.80 


Flyer  Price 
$40.47 


[ I 


BROWNING  SHEAVE 


ROD  CLEVIS 


6 Groove  - R1  Bushing 
"C~  Section  Belts 
18’  Pitch  - 18.4-  O.D. 
PartNo.:  6C180R 
Our  Part  No.:  24223-515 


DELTROL  STACK  TYPE  DIRECTIONAL 
CONTROL  VALVE 


SWIVEL  ADAPTOR 


Texas  Hydraulics 
1"  Dia.  Pins  - 1"  Thread  (Fine) 
Our  Part  No.:  26818-102 
Part  No.:  60002 


m 


List  Price 
$299.78 


Flyer  Price 
$149.89 


List  Price 
$15.05 


Flyer  Price 
$7.60 


4-Way  Open  Center  Float 
Spring  Return  to  Neutral  - V NPT  Ports 
Part  Nat  DS0-FA2  / 
f*  / / ij  { 

Ajst  Price  ^ uar  d 
* $115.73 


90’  1 V NPT  Each  End  - 360’  Swivel 
PartNo.:  PS24-PU24-P24 
Our  Part  No.:  26591-029 


Flyer  Price 
$57.29 


List  Price 
$199.00 


Flyer  Price 
$117.06 


MALE  ROD  END 


COUPLING  SPIDER 
Magnalox  - Model  670 


DELTROL  STACK  TYPE  DIRECTIONAL 
CONTROL  VALVE 


BROWNING  CHAIN  COUPLING  COVER 


Self-Aligning  - Bore  1” 
Male  1 V-12  TPI  Right  Hand 
Part  No.:  TRE-16 
Our  Part  No.:  23924-009 


Magnalox  Part  No.:  670 
Our  Part  No.:  24326-063 


4-Way  T andem  Center  3-Position  Detent 
V NPT  Ports  » O 


List  Price 
$64.57 


Flyer  Price 
$37.98 


List  Price 
$15.51 


Flyer  Price 
$10.07 


Part  No.tr D50-AB2  Si 
V ^Fhyer  Price 


List 

*$114766 


600 

Our  Part  No.:  24331-031 


$55.78 


List  Price 
$43.60 


Flyer  Price 
$22.64 


WELDED  STEEL  DRAG  CHAIN 
6.0”  Pitch  - 20  Links  Per  1 0' 

JF  ' ' :■  * ' 


ANCHOR  PUMP  FLANGE 
3"  NPT  Pipe  Size  - 3”  Pad 


CARBIDE  VERTICAL  ANVILS 
I /T55 


to.- 


[ 


Vendor  Part  No.:  WSO110 
Our  Part  No.:  24256-102 


Anchor  Part  No.:  W43-48-48 
Our  Part  No.:  25352-556 


List  Price 
$20.12 


Flyer  Price 
$10.98 


List  Price 
$38.45 


Flyer  Price 
$15.38 


CHIPPER 

ANVIL 

LIST 

FLYER 

PART  NO. 

SIZE 

SIZE 

PRICE 

PRICE 

40189-480 

48” 

12x3x1 

$247.32 

$123.66 

40189-580 

58” 

15%  x 3 x 1 

297.42 

148.71 

— 

75" 

20  x 3%  x iy2 

342.78 

171.39 

* * * PLEASE  INDICATE  THAT  YOU  SAW  IT  IN  THE  FLYER  AT  THE  TIME  YOU  PLACE  YOUR  ORDER 
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FLANGE  BEARING 


SEAL  MASTER  — SF-26  1 V 
4%  Bolt  Centers  Vi"  Bolt 


List  Price 
$42.60 


Flyer  Price 
$20.25 


SYNTHETIC  COVER 
HYORAULIC  HOSE 
V-*-  • | 


MSS 


3 


K41 0 - Hytron  - %"  I D -J/noeria*  Ei 
^ to’y^Pri 


Price 
$.S3/ft. 


MORSE  CONTROL  ASSEM8LY 
DUAL  CONTROL 


Part  No.:  E44716-1 


List  Price 
$48.65 


Flyer  Price 
$22.10 


CHAIN  LINK  ATTACHMENTS 


No.  C55  Chain  Style  K2 


List  Price 
$4.67 


Flyer  Price 
S2.10 


n 


9 

3- 


FLEET  GUARD  ADAPTOR  HEAD 


HUB  WHEEL  BOLTS 


DRIVE  SHAFT  ASSEMBLY 


REXNORD  PILOTED  FLANGE  BEARING 


For  LF-777  By-Pass  Filter 
Part  No.:  3304173S 
Our  Part  No.:  29214-218 


List  Price 
$49.98 


Flyer  Price 
$19.59 


Size 

*xiy. 

% * ay. 

y„xi 


Fine  Thread 

List  Price 
$1.78 
2.10 
1.81 


Flyer  Price 
$.82 
.79 


For  PS-8  Peelers  with  Chrysler  Engine 


Z8R-2O0-G-2-2’  Bore  -5%"  Bolt  Center 


List  Price 
$179.60 


Flyer  Price 
$89.80 


List  Price 
$146.38 


Flyer  Price 
$73.19 


HYDRAULIC  IN-LINE  SWIVELS 
fttTH  GREASE  FITTING 


DUST  CAPS  FOR  MALE  COUPLERS 


DUST  PLUGS  FOR  FEMALE  COUPLERS 


HYDRAULIC  QUICK  COUPLER 


! %"  NPT  Ports  - 360*  Rotation  - S8-PF-1 2 


S49-4  for  Safeway 
S 40-4  V NPT  Coupler 


List  "Price 
S2T60 


Flyer  Price 
$9.46 


List  Price 
$2.15 


Flyer  Price 
$1.06 


SELF  ALIGNING  BUSHINGS 


GRESEN  TWIN  HYDRAULIC  FILTER 
10  Micron  - 1</,"  NPT  Ports 
Max.  Press  200  PSI 


20SF32  Bore  2"  - OD  3.1875 
Width:  1.750* 


Our  Part  No.:  26838-202 


List  Price 
$48.52 


Flyer  Price 
$23.54 


List  Price 
$147.94 


Flyer  Price 
$93.50 


! • 
f 

I rVJ1'- 


$44-4  for  Safeway 
S-40-4%"  NPT  Couplers 


BRUNING  SM800 
%*  NPT  Ports 


1 

J 


List  Price 
$2.15 


Flyer  Price 
$1.06 


List  Price 

Male  $10.93 

Female  18.76 

Complete  20.61 


Flyer  Price  ] 
$ 4.69 
8.31  J 
12.40 


MODEL  SF100  SUMP  TYPE  FILTER 


VICKERS  HYDRAULIC  FILTER  ASST. 
OFM-101-10 


Gresen  - 1%-  NPT  Ports 
60  Mesh  Wire  Screen  - 26839-005 


10  Micron  - 1"  NPT  Ports 
Cartridge  Element 


List  Price 
$36.00 


Flyer  Price 
$18.00 


List  Price 
$16.50 


Flyer  Price 
$725 


g 

] 

3 

-3 


MICHIGAN  FLUID  POWER 
SUMP  FILTERS 


CHAR  LYNN  MODEL  IF301515 
DOUBLE  HYDRAULIC  FILTER  ASST. 


DONALDSON  PRE-CLEANER  BOWL 


DONALDSON  PRE-CLEANER 


2"  NPT  Ports -100  Mesh 


1%“  NPT  Ports  - Including  filter 
condition  indicator  - Spin  on  elements 


Donaldson  Part  No.:  P01-6330 
Fits  Precleaner  PBH00-0254 
Our  Part  Mo.:  <9321-240 


Donaldson  Part  No.:  PBH0O-O254 
Inlet  Size:  3%  I.D. 

Our  Part  No.:  29321-217 


List  Price 
$32.75 


Flyer  Price 
$18.90 


List  Price 
$26.78 


Flyer  Price 
$14.22 


List  Price 
$1227 


Flyer  Price 
$6.41 


List  Price 
$38.10 


Flyer  Price 
$20.75 


Q 
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PLEASE  INDICATE  THAT  YOU  SAW  IT*  N THE  FLYER  ATTHc  TIME  YOU  PLACE  YOUR  ORDER  * * * 


DONALDSON  PRE-CLEANER 

' r. 


Donaldson  Part  No.:  P0HOO-O236 
Inlet  Size  2%’ 

Our  Part  No.:  29321-223 


List  Price 
$19.74 


Flyer  Price 
$13.58 


y 


AMBAC  FLUID  POWER 
DIRECTIONAL  CONTROL 
SOLENOID  OPERATED 
Open  Center  - 12  o'  V Volt  D.C. 


Ambac  Part  No.:  5-C32-16T 
Our  Part  No.:  26661-608  - 12  Volt 
26661-609  - 24  Volt 


List  Price 
$253.82 


Flyer  Price 
$164.32 


MTE  FLOW  DIVIDER 
4 Section  Gear  Divider 
1"  NPT  Inlet  & Outlet 


List  Price 
$485.20 


Flyer  Price 
$196.43 


BROWNING  POLY  V SHEAVE 
24"  Pitch  • 24"  O.D.  - SI  Bushing 
Use  "M"  Belt  3"  Wide  - %"  Rib 


' Browning  Part  No.:  8M240S 


List  Price 
$277.20 


Flyer  Price 
$154.10 


0 


VICKERS  HYDRAULIC  MOTOR 
through  Shaft  - iy,e-12  Ports 
SAE  B Splined  Shaft  - 15  Tooth 
Through  Shaft  25  Tooth 


F 

h 


AMBAC  FLUID  POWER 
DIRECTIONAL  CONTROL 
SOLENOID  OPERATED 
Closed  Center  - 12  or  24  Volt  D.C. 

’ v t 


FAFNIR  FLAT  IDLER  PULLEYS 
.515"  to  .510"  Bor#  - 6%"  O.D. 
1%,"  Wide 


BROWNING  “W”  COMPANION  SHEAVE 
For  4430  Variable  Speed  Belts 
20.0"  Pitch  - 20.5"  O.D. 


Vickers  Part  No.:  MFE  19X-2-30 
Our  Part  No.r.  26754-702 


Ambac  Part  No.:  5-C31-16T 
Our  Part  No.:  26661-603  - 12  Volt 
26661-604  - 24  Volt 


Fafnir  Part  No.:  008-10483 
Our  Part  No.:  24211-213 


Browning  Part  No.:  1W200R 
Our  Part  No.:  24238-013 


I 


List  Price 
$445.80 


Flyer  Price 
$281.25 


List  Price 
$214.81 


Flyer  Price 
$139.49 


List  Price 
$46.60 


Flyer  Price 
$21.53 


List  Price 
$208.58 


Flyer  Price 
$122.69 


c 


KOENING  RIGHT  ANGLE 
SPEED  REDUCERS 
!%"  Dia.  Output  Shaft  - 36  to  1 Ratio 
3000  Inch  - Pound  Capacity 


c 


[ 


Koening  Part  No.:  HSR-36 
Accepts  Hydraulic  Motor  With  SAE 
A 2 Bolt  Flange  with  1"  Dia.  Shaft 


List  Price 
$426.96 


Flyer  Price 
$298.87 


HEX  HEAD  LOCK  NUT 
2’/j"  Dia.  - 12  Thread  Per  Inch 
4"  Across  the  Flats 


TANKS  ENDS  DEEP  DISH 
14"  O.D.  - 285C  or  515  Material 


BROWNING-W"  COMPANION  SHEAV&... 
For  4430  Variable  Speed  Belts  4 . ‘ 
16.0"  Pitch  - 16.5"  O.D.  - R1  Bushing. 


Our  Part  No.:  25531-632 


Browning  Part  No.:  1W160R 
Our  Part  No.:  24238-011 


« 

«*.*- 


List  Price 
$79.76 


Flyer  Price 
$41.91 


List  Price 
$51.17 


Flyer  Price 
$29.92 


List  Price 
$169.80 


Flyer  Price 
S99.88 


T.B.  WOODS  SURE  FLEX 
Coupling  Half 
Use  with  "E"  Bushing 


PILOT  CHECK  VALVE 
FLUID  CONTROLS  INC. 
Double  Pilot  Check  - %"  NPT  Ports 


PERMCO  SINGLE  HYDRAULIC  PUMP 
1%"  Keyed  Shaft  - 1%"  Gears 
Four  Bolt  Mount 


C 


E 


Coupling  Size  No.  12 


PermcoPartNo.:  P3700-A331-AZZ-1700 


D 


List  Price 
$97.36 


Flyer  Price 
$34.80 


List  Price 
$84.60 


Flyer  Price 
$35.16 


List  Price 
$679.06 


Flyer  Price 
$456.65 


V-BELT  8V  SECTION 
Sold  In  Matched  Sets  of  (6  or  8) 
(Domestic)  - 236.0"  O.D. 


Vendor  Part  No.:  8V2360 
Our  Part  No.:  24163-116 


List  Price 
$137.09 


Flyer  Price 
$104.71 


G 


T.B.  WOODS  SURE  FLEX 
Coupling  Insert 


BROWNING  1 GROOVE  SHEAVE 
5.0"  Pitch  A Belt  - 5.4"  Pitch  B Belt 
2"  Bore  with  Keyway  and  Set  Screw 


PHELPS  BLOWER  IMPELLER 
6 Blade  - 1 Bore  with  Key  way 


KYSOR  OF  CADILLAC 
Automatic  Shutter 


: 1 


[ 


Coupling  Size  No.12 


Kysor  Part  No.:  M2745 


List  Price 
$93.17 


Flyer  Price 
$40.80 


List  Price 
$20.42 


Flyer  Price 
$9.19 


List  Price 
$263.94 


Flyer  Price 
$103.51 


List  Price 
$291.97 


Flyer  Price 
$142.33 


r 


* * * PLEASE  INDICATE  THAT  YOU  SAW  IT  IN  THE  FLYER  ATTHE  TIME  YOU  PLACE  YOUR  ORDER  * * * 
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CONVEYOR  CAST  SPROCKET 

£V 


For  C-188  Chain  - 7 Tooth  - I7/,,  Bore 


List  Price 
$87.60 


Flyer  Price 
$30.66 


SLIP  YOKE 


1%  10  Spline  - 1%?  Free  Hole  In  Flange 
With  Oust  Caps  and  Washers 


List  Price 
$155.88 


Flyer  Price 
$62.35 


ENO  YOKE 


2"  Round  Hole  with  key  way 
Free  Hole  in  Flange 
Our  Part  No.:  24112-175  - 62N  Series 


List  Price 
$126.20 


Flyer  Price 
$50.48 


DELTROL  MODEL  040 

> 5 t"  . w 
-■  TP 

* 

Single  Spool  Directional  Control 
%- NPT  Ports/ 

Spring  Return  toAleutral 
3-way  Fandem  Center 
Part  No.:  D40-OA-3 

(try 

List. Price  Flyer  Price 

$118.76  $50.00 


n 


p7v  .* 


WIRE  ROPE  SHEAVE 


SPLINE  PLUG 


CROSS  & BEARING  KIT 


2 groove  is  o’' Pitch  oia.  she* 
QD-SF  STYLE  BUSHING 


-•>  - -5 


Bronze  Bushed 
8 OD  * 1%  wide  x % 10 
Our  Part  No.:  24211-823 


1%  16  Spline  For  3 OD  x .120  Wall  Tube 
Rockwell  50  NPS28-31 
Our  Part  No.:  24112-180 


4-Low  Wing  Bearings  with  3/,"-24 
Threaded  Holes  Rockwell  CP62N-47 
Mechanics  114-6143 
Our  Part  No.:  24112-172 


"C"  Section  Belt  J 

Our  Part  No.;  24223-914 


List  Price 
$73.26 


Flyer  Pri<  e 
S36.Co 


List  Price 
$93.76 


Flyer  Price 
$39.50 


List  Price 
$98.50 


Flyer  Price 
$46.35 


List  Price 
$14580 


Flyer  Price  ] 
$69.35 


ENO  YOKE 


HY-PNEU  CHECK  VALVE  STEEL 

I 


FAFNIR  BALL  BEARING  INSERT 


W 


1 '•k“  Round  Hole  - LI  6 Series 
Rockwell  L16SYR24 


'%2  Free  Hoie  in  Flange  for  3 OD  x .120 
Wall  Tube  - Rockwell  62NY44 
Our  Part  No.:  24112-171 


V NPT  Ports 
CV504S 

Our  Part  No.:  26631-185 


2"  Bore  - 3.9377“  O.D. 
Part  No.:  G1200-KRR 
Our  Part  No.:  23262-025 


List  Price 
$35.60 


Flyer  Price 
$14.24 


List  Price 
$108.21 


Flyer  Price 
$43.28 


List  Price 
$17.12 


Flyer  Price 
$8.62 


List  Price 
$42.50 


Flyer  Price  J 
$25.0(7 


SPLINE  PLUG 


SLIP  YOKE 


MICROMETER  NEEDLE  VALVE 
DELTROL  FLUID  PRODUCTS 


SEAL  MASTER  BALL  BEARING  INSl  jT 


A 


• s 


V, 10  Spline-  For  3 OD  x .120  Wall  Tube 
Rockwell  32NPS28-13 
Our  Part  No.:  24112-179 


1%  16  Spline  Free  Hole  in  Flange 
with  Dust  Caps  and  Washers 
Rockwell  62NLS28-2 
Our  Part  No.:  24112-178 


] 


M201  S4, NPT  Mala  & 
Female  Ports  - Steel 
Our  Part  No.:  26642-003 


IV  Bore  - 2.4409-  O.D. 

Part  No.:  ER-19 
Our  Part  No.:  23613-211 


List  Price 
$88.91 


Flyer  Price 
$35.56 


List  Price 
$18747 


Flyer  Price 
$74.99 


List  Price 
$19.00 


Ryer  Price 
$8.50 


List  Price 
$26.46 


Flyef  Price 
$15.56 


UNIVERSAL  JOINTS 
CROSS  & BEARING  KITS 


KYSOR  OF  CADILLAC 
Automatic  Shutter 


UNIVERSAL  JOINTS 


VICKERS  COIL  INSERT 
12VDC  - Dry 


(3^P)  ] 

I.-  . 4 

CP-35R  for  1 Vi  U-Joint 
Our  Part  No.:  24113-104 


m 


KT->jr  Part  No.:  M2760 


List  Price 
$26.99 


Flyer  Price 
*10.30 


List  Price 
$204.87 


Ryer  Price 
$99.88 


List  Ryer 
Price  Price 

24113-005  1%"  Spline  $27  48  $13.63 
10  Spline 

24113-007  1%"  Spline  61.00  29  86 
16  Spline 


24 


* * * PLFAVE  INDICATE  THAT  YOU  SAW  IT  IN  THE  FLYER  AT  THE  TIME  YOU  PLACE  YOUR  ORDER  * * * 
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MORBARK’S  EEGER  BEEVER  AND  SUPER  BEEVER  DROP  SPOUT  CHIPPERS 
TO  UTILIZE  POLEYARD  — SLASHER  — BUNDLEBUNCHER  YARD 
TRIMMINGS  AND  WASTE  FROM  LUMBER  CUT-UP  OPERATIONS 


SUPER  BEEVER 
DROP  SPOUT  CHIPPER 


EEGER  BEEVER 
DROP  SPOUT  CHIPPER 


18'  Diameter  Capacity  • 

1- Knife  Chipper  - Standard  • 

2- Knife  Chipper  - Optional 

Portable  - Standard  • 

Stationary  - Optional 

Horsepower  requirements  50-HP  to  200-HP  • 

depending  on  application  and  volume 

Price  $9,500.00  for  portable  unit  (1-Knife  less  power)  • 
End  discharge  for  direct  van  loading  • 


10'  Diameter  Capacity 

1- Knife  Chipper  - Standard 

2- Knife  Chipper  - Optional 

Stationary  - Standard 

Horsepower  requirements  50-HP  to  75-HP 
depending  on  application  and  volume 

Price  $3,950.00  (1-Knife  less  power) 

End  discharge  for  direct  van  loading 


a 

i*—. 


The  Eeger  Beever  and  Super  Beever  Drop  Spout  Waste  Wood  Chippers  were  unveiled  at  the  New  Orleans 
Equipment  Show  and  both  machines  show  great  promise  in  providing  a means  to  utilize  and  eliminate  the 
disposal  problem  of  trim  blocks  from  poleyards,  slasher  and  bundlebuncher  yards,  and  trimmings  and 
blocks  from  lumber  cut-up  plants. 

The  Super  Beever  was  taken  to  several  yards  after  the  New  Orleans  Show  and  proved  to  meet  the  needs  in 
utilizing  the  waste  from  poleyards.  The  machine  also  ran  well  at  the  slasher  yards.  However,  a significant 
percentage  of  the  material  is  still  too  large  to  feed  into  the  machine  so  we  are  building  a larger  unit  with  a 
more  open  spout.  We  will  announce  its  introduction  in  an  upcoming  issue.  For  you  poleyard  operators  and 

those  of  you  who  don’t  have  blocks  over  12"  in  diameter  we  have  an  answer it’s  inexpensive,  does  the 

job,  will  get  rid  of  a disposal  problem  and  will  generate  a product  that  will  generate  you  revenue. 
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Die  mobile  KIockner-Trommelhackmaschine  biidet  zusammen 
mitdem  Fahrgestell  und  dem  aufgebauten  Hydraulikkran  eine 
komplette  Einheit  und  kann  an  jedes  geeignete  Fahrzeug  wie  z.  B. 
einen  T raktor  Oder  Unimog  montiert  werden.  Der  Antrieb  des 
Trommel-Hackers  erfolgt  uber  eine  Zapfwelle  der  Zugmaschine. 


l&idi 


Ausgehendvon  unseren  viettausendfach  bewahrtenTrommelhackmaschinen 
haben  wir  auch  fur  den  mobilen  Einsatz  an  unserem  Trommel- 
Hackmaschinen-System  festgehalten  und  somit  nicht  auf  die  vielen  Vorteile 
einer  Trommel-Hackmaschine  gegenuber  einem  Scheiben-Hacker 
verzichtet.  , - 

Der  Trommel-Hacker,  eine  robuste,  unkomplizierte  Bauweise  mit  Einzugs- 
walzen,  die  das  Aufgabematerial  sicher  bis  dicht  an  den  Hackrotor  fuhren, 
bedarf  eines  minimalen  Wartungsaufwandes.  Die  gute  Zuganglichkeit  zu 
alien  Maschinenteilen  garantiert  einen  einfachen  und  schnellen  Wechsel  der 
Hackmesser  und  des  Gegenmessers,  welches  mehrseitig  verwendbar  ist. 

Besondere  Vorteile  unserer  Konstruktion 

1 . Kinetischer  Auswurf  der  Hackschnitzel  (Patent  angemeldet) 

2.  Hydraulischer  Antrieb  der  Vorschubwalzen  in  Abhangigkeit  von  der 
Rotordrehzahl  mit  Oberlastsicherung  (=  gleichbleibende  Hacklange) 

3.  Hydrauliksystem  mit  Oberdrucksicherung 

4.  Druckkontrolle  im  Hydrauliksystem  an  leicht  zuganglichen  Anschlussen 

durchfuhrbar.  . - - - . 


Fahrgestell  • •-  - •"  • ' V . 

Das  Fahrgestell  des  Trommel-Hackers  ist  mit  vier  Niederdruckreifen 
ausgertistet,  die  eine  geringe  Bodenbelastung  und  eine  extrem  gute 
Gelandegangigkeit  auch  auBerhalb  befestigter  Waldwege  garantieren. 
Dadurch  ergibt  sich  auch  eine  hohe  Standsicherheit  in  unebenem  Gelande. 

Hydraulikkran:  • 

Die  ausgewahlten  Krane  haben  sich  vielfach  bewahrt  > 

und  sind  gezielt  auf  die  Einsatzfalle  abgestimmt. 

TECHNISCHE  DATEN 


Type: 

KTHm 

Hackquer- 

schnitt 

mm 

Eingangs- 
leistung 
**  rm/h 

Kraft- 
bedarf 
**  kW 

Messer- 

anzahi 

Stuck 

Rotor- 

S 

mm 

Gewicht 

(netto) 

kg 

240  x 400  L-2W 

240  x 430 

12-30 

45-110 

2 

760 

2.500 

300  x 500  L-2W 

*300  x 530 

30-40 

60-190 

2 

1020 

5.000 

400  x 600  L-2W 

*400  x 630 

35-60 

110-250 

2 

1320 

5.500 

* Die  Hackhohe  liegt  bei  Astmaterial  ca.  20%  uber  dem  angegebenerr  Wert. 
**  abhangig  von  Antriebsleistung,  Holzart  und  Beschickung. 
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Gebr.  E* 


GmbH  + Co.  KG 


Maschinenfabrik 

D-5239  Hirtscheid-^listerta! 

Westerwald — West  Germany 

Telefon  Bad  Marienberg  (0  26  61 ) 28-0 
Z 8 69  305  kloe  d 
* gekloe  nistertal/westerwald 
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UNIVERSAL-2ERKLE5NERER 


| UNIVERSAL  HOGS  - DECHIQUETEUSE  UNIVERSELLE 


fiir: 

for: 

pour: 

HOLZ 

WOOD 

BOIS 

RINDE 

BARK 

ECORCES 

PAPIER 

PAPER 

PAPIER 

u.v.a. 

etc. 

etc. 

i 


C Bfisondere  Merkmale: 

• Extrem  robuste  Stahlkonstruktion 

• uberdimensionierte  Pendei- 
rollenlager 

• einfache  Bedienung 

• wartungsarm 

• vielseitige  Einsatzmoglichkeiten 

• alle  Zerkleinerungswerkzeuge 
sind  einzeln  austauschbar 

• sehr  hohe  Betriebssicherheit 

• hohe  Wirtschaftlichkeit 


Special  characteristics: 

• High  sturdy  steel  construction 

• overdimensioned  self-aligning 
bearings 

• simple  handling 

• low  maintenance 

• multipurposed  applications 

• all  cutting  tools  individual 
changeable 

• high  reliability  in  operation 

• enormous  efficiency 


Caracteristiques  principales: 

• Construction  en  acier,  extreme- 
ment  robuste 

• Roulements  a rouleaux  articules 
surdimensionnes 

• Maniement  simple 

• Utilisation  variee 

• Peu  d’entretien 

O Tous  les  outils  de  dechiquetage 
sont  echangeables  individuelle- 
ment 

• Tres  grande  securite  de  fonc- 
tionnement 

• Grande  rentability 


\> 


Typenbestimmung 

Type  definition 

Determination  de  types 

ideal 

ideal 

ideal 

TYPE 

geeignet 

suitable 

approprie 

brauchbar 

useful 

utilisable 

1 

Aufqabematerial: 

Feeding  material: 

Mat6riau  & dechiqueter 

Gatterabfalle 

Frame  saw  waste 

Dechets  de  la  scie  multiple 

KRC 

KHM 

K-'.W-S 

■ 

Kappscheiben 

Off-cuts 

Disques  de  coupe 

KRC-E 

KRC 

KRW-S 

Stuckige  Holzabfalle 

Short  pieced  wood  waste 

Oechets  de  bois  en  morceaux 

KRW-S 

KHM 

KRC 

Oberlangen  vom 

Oversizes  from  disc- 

Surlongueurs  du  broyeur  £ 

KRC 

KRW-S 

KHM 

Scheibenhacker 

shippers 

disque 

J 

Schalspane 

Peelings 

Copeaux  d’ecorcage 

KRZ-E 

KRC 

KRW-S 

Kisten  und  Paletten 

Boxes  and  pallets 

Caisses  et  palettes 

KRW-Z 

KHM 

KRC 

Spanplatten 

Particle  board  waste 

Panneaux  particules 

KRW-S 

KHM 

KRC 

Faserplatten 

Fibre  board  waste 

Panneaux  de  fibres 

KRW-Z 

KRC 

KHM 

Rinde 

Bark 

Ecorces 

KRZ-E 

KRC 

KHM 

Kartonage 

Cardboards 

Cartonnage 

KRW-Z 

KRW-S 

KRC 

Bedingt  zerkleinert  jede 

Limited  all  types/rotors  are 

En  peu  dechiqueter  en 

J 

Type/Rotor  jedes  genannte 

able  to  chip  all  said  waste 

fonction  de  chaque  type/rotor 

Material. 

material. 

chaque  materiau  mentionne. 

t 

i 

j 
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Technische  Daten  O Specification  © Caracteristiques  techniques 


o 

Type 

HackquersChnitt 
Infeed  cross  section 
Section  de  broyage 

mm 

0 Kraftbedarf 
Power  required 
Puissance 

kW 

Rctor  0 
Rotor  0 
Diametre  rotor- 

mm 

Zerkleinerer 
Tools 
Outils  de 
dechiquetage 

-Stuck,  pieces 

Gewicht 
Weight  kgs  (net) 
Poids 

kq  (netto) 

100  x 

400 

100  X 400 

11-  22 

300 

2-4 

650 

K 

200  x 

400 

200 x 400 

30-  45 

470 

2-4 

800 

300  x 

600 

300 X 600 

45-  75 

600 

2-4 

1600 

n 

300  x 

800 

300 x 800 

45-  90 

600 

2-4 

1800 

Ft 

400  x 

600 

400  x 600 

45-110 

760 

. 2-4 

2300 

400  X 

800 

400 X 800 

55-132 

760 

2-4 

2600 

400x1000 

400x1000 

55-160 

760 

2-4 

3000 

500  x 

800 

500 x 800 

75-160 

1020 

2-4 

3300 

K 

200  x 400 

200  x 400 

30-  45 

470 

8 

850 

300  x 600 

300 x 600 

45-  75 

600 

12 

1700 

R 

300  x 800 

300 x 800 

45-  90 

600 

*16 

1950 

400  x 600 

400 x 600 

45-110 

760 

12 

2450 

C- 

400  x 800 

. 400 x 800 

55-132 

760 

16 

2800 

p 

400x1000 

400x1000 

55-160 

760 

20 

3200 

1 — 

500 x 800 

500  x 800 

75-160 

1020 

16 

* - '■ 

3550 

K 

200 x 400 

200 x 400 

30-  55  ‘ 

470 

S 27 

Z 21 

800 

300x  600 

300 x 600 

45-  90 

600 

S 39 

Z 40 

1600 

R 

300 x 800 

300  x 800 

45-110 

600 

S 51 

Z 52 

1800 

w- 

400  x 600 

400 X 600 

55-132 

760 

S 39 

Z40 

2300 

400  x 800 

400  x 800 

55-160 

760 

S 51 

Z 52 

2600 

© 

400x1000  - 

400x1000 

75-200 

760 

S 63 

Z 64 

3000 

S/Z 

500 x 800 

500 x 800 

75-200 

1020 

S 68 

Z 65 

3300 

K 

200 x 400 

200 x 400 

22-  37 

470 

E 4 

K 4 

750 

300  x 600 

300 x 600 

37-  55 

600 

E 7 

K 6 

1500 

R 

300-x  800 

300 x 800 

37-  75 

600 

E 9 

K 6 

1700 

400 x 600 

400 x 600 

45-  90 

760 

E 7 

K 8 

2150 

Z- 

400 x 800 

400  x 800 

55-110 

760 

E 9 

K 8 

2400 

0 

400x1000 

400x1000 

75-132 

760 

Ell 

K 8 

2800 

E/K 

500 x 800 

500 x 800 

75-132 

1020 

E 9 

K 10 

3050 

200  x 400 

200 x 400 

18,5-  45 

470 

30 

950 

K 

300 x 600 

300 x 600 

22-55 

600 

44 

2000 

300 x 800 

300 x 800 

22-75 

600 

58 

2200  * 

H 

400 x 600 

400 x 600 

30  - 90 

760 

44 

2700 

400 x 800 

400 x 800 

30  -110 

760 

58 

3000 

M 

400x1000 

400x1000 

37  -132 

760 

72 

3500 

500 x 800 

500 x 800 

55  -160 

1020 

58 

3800 

O Die  Kapazitat  ist  abhangig  vom 
KraftanschluB,  Aufgabematerial 
und  der  gewunschten  Granulat- 
groBe. 

0 Der  Kraftbedarf  ist  abhangig  von 
der  Materialart,  geforderter  Lei- 
stung  und  der  GroBe  des  Granu- 
lats. 

0 S = Stufenzahne 
Z = Zylinderschaftzahne 

O E = Einzelmesser-Ausfuhrung: 
produziert  je  nach  Bedarf  kleines. 
Oder  groBes  Granulat  fur  Feue- 
rungen  Oder  Humusbildung. 

K = Kammleisten-Ausfiihrung: 
produziert  langfaseriges  Granulat 
fur  Bodenabdeckung  (windfest). 


O Capacity  depends  on  installed 
power,  kind  of  material  and  re- 
quired size  of  granule. 

O Power  required  depends  on  kind 
of  material,  demanded  capacity 
and  size  of  granule. 

G S = graduated  teeth 
Z = cylindrical  teeth 

O E = Single-knife  design: 
produces  small  or  big  granule  for 
burning  or  humus  formation. 

K = Comb-rail  design: 
produces  long  fibred  granule  for 
floor  covering. 


O La  capacite  est  fonction  de  la 
puissance  installee,  du  materiau 
a dechiqueter  et  de  la  granulo- 
metrie sduhaitee. 

0 La  puissance  a installer  est  fonc- 
tion du  materiau  k dechiqueter, 
du  rendement  demande  et  de  la 
granulometrie  souhaitee. 

0 S = Dents  a gradins 
Z = Dents  avec  tiges  cylindriques 

O E = Execution  avec  couteaux  in- 
dependants produit  selon  besoin 
une  petite  ou  une  grosse  granulo- 
metrie pour  des  chauffages  ou 
pour  terre  vegetable. 

K = Execution  en  peigne 
produit  une  granulometrie  a fibre 
longue  pour  la  couverture  du  sol 
(resistant  au  vent). 


Type 

11 

12 

b 

‘ hi 

h 2 

100  x 400 

550 

1120 

820 

480 

1230 

200  x 400 

865 

1515 

950 

675 

1425 

300  x 600 

980 

1750 

1235 

840 

1540 

300 x 800 

980 

1750 

1435 

840 

1540 

400 x 600 

1080 

2100 

1350 

1050 

2050 

400 x 800 

1080 

2100 

1550 

1050 

2050 

400x1000 

1080 

2150 

1750 

1050 

2050 

500 x 800 

1520 

2810 

1630 

1350 

2550 

alternative  Trichterformen  mbglich 
alternative  infeed-chuts  possible 
Variations  d’  execution  de  la  tremie  possibles 


Konstruktion: 

Der  Maschinenstander  ist  eine  im 
Baukastensystem  gefertigte  schwe- 
re  und  robuste  SchweiSkonstruktion. 
Die  Rotoren  sind  mit  Steckwellen 
ausgerustet  und  laufen  in  staubdicht 
gekapselten  Pendelrollenlagern. 
Die  Flanschiagergehause  sind  zen- 
trisch  im  Maschinenstander  einge- 
lassen  und  bieten  somit  gegenuber 
Stehlagern  grcfite  Sicherheit.  Alle 
Zerkieinerungswerkzeuge  sind 
schnell  und  einfach  austauschbar. 
Diese  Maschinen  werden  kon- 
struiert,  gebaut  und  ausgerustet 
nach  dem  derzeit  hochsten  Stand  in 
-?■  einer  mit  modemsten  Werkzeug- 
maschinen  ausgestatteten  Fabrik 
nach  der  Devise:  ..Robust  und  pra- 
zise” 


Produktions-Programm: 

Trommelhacker 

Scheibenhacker 

Hackschnitzel-Zerspaner 

Spanmunlen 

Siebanlagen 

Querforderer 

Vibrationsforderrinnen 

Dosierforderer 

Transportbander 

T rogkettenforderer 

T ransportschnecken 

Sonderkonstruktionen ' 


Construction: 

Machine  construction  (side  walls)  in 
unitized  construction,  heavy  and 
solid  welded  construction.  Rotors 
with  plugged  shafts,  over-sized  anti- 
friction bearings.  Steel  flange  bear- 
ing cases  centrically  installed  in 
machine  side  wa'ls,  optimal  safety 
against  pillow  blocks.  All  tools  easy 
and  fast  changeaDle.  This  machines 
are  designed,  constructed  and 
equipped  on  the  highest  stand  of 
technology  in  our  factory  with  the 
most  progressive  machine  tools,  on 
the  device  ’’Solid  and  precise” 


Production-Program: 

Drum  chippers 
Dise  chippers 
Rakers 
Refining  Mills 
Siftars 

Cross  conveyors 
Vibratory  feeders 
Dosing  feeders 
Belt  conveyors 
Chain  conveyors 
Screw  feeders 
Special  constructions 


Construction: 

Le  bati  de  la  machine  est  une  con- 
struction lourde  et  robuste  en  acier, 
systeme  de  construction  par  ele- 
ments. Les  rotors  sont  equipes  avec 
arbres  changeables  et  avec  de-;  rou- 
lements  a rouleaux  articule.-,  atan- 
ches  contre  la  poussiere.  Les  carters 
des  paliers  a bride  sont  centres 
dans  les  paroies  lateraies  de  la  ma- 
chine et  offrent  ainsi  une  meilleure 
securite  en  comparaison  avec  des 
paliers  fixes.  Tous  les  outils  de  de- 
chiquetage  sont  changeables  rapi- 
dement  et  facilement.  Ces  machines 
sont  construites,  mo'ntees  et  equi- 
pees  selon  le  meilleur  standard 
actue!  dans  une  usine,  equipeeavec 
les  machines  lesplus  modemes 
ayant  la  devise:  «Robustesse  et 
precision* 

Programme  de  fabrication: 

Broyeurs  a tambour 
Broyeurs  k disque 
Fragmenteuses  pour  plaquettes 
Moulins  de  reduction 
Installations  de  tamisage 
Transporteurs  transversaux 
Couloirs  vibrants 
Transporteurs  a doser 
Tapis  transporteur 
Transporteurs  en  auge  a chaines 
Vis  de  transport 
Constructions  speciales 


EUROPEAN  WOODWORKING 
MACHINERY  LTD. 


-10  Home  Farm  Park,  Drumcondra, 
Dublin  9,  Republic  of  Ireland. 
Phone  Oi-C/9619 


ibH  & Co. 
Westerwald 


U.S_A.  Office; 

509  Pleasant  Street.  Webster  City,  Iowa  50595 
Phone-.  ol5 -837 -2157 
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The  all-over  experienced  KLOCKNER  system 


All  rollers  marked  by  even  numbers  or  non-even  ones,  are  changeable  mutually. 
Reasonable  the  most  wear  is  set  on  rollers  no.  1 and  no.  5,  they  are  always^on 
process.  By  experience,  these  two  rollers  should  be  removed  to  position  3 of  9, 
after  some  years  because  there  is  hardly  a wear  executed. 

The  automatic  feed,  developped  by  ourselves  (interlocking  feed  rollers  with  spe- 
cially designed  teeth)  has  been  fully  accepted  by  the  relevant  industries  and  not 
been  reached  until  now  by  any  alternative.  By  permanent  research  in  view  of  the 
way  of  operating  use,  we  are  always  the  first  with  the  best  in  technology.  The  upper 
graded  rollers  in  combination  to  the  lower  horizontal  ones,  do  guarantee  the  con- 
tinuous feeding  of  wood  to  the  rotor.  The  rollers  are  driven  by  two  gear  motors. 


*5132? 


iT  in  design  we  are  not  to  keep  useless  parts 
L—  ?n  technology  we  are  to  keep  ail  important  facts! 
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INFEED 

Ourchippers  in  connection  with  chip-transport  and  infeed  - equipments  (belt  conveyor,  vibratory  feeders 
and  cross-conveyors)  are  resuiting  in  a perfect  chipping  unit.  When  there  is  a conveyor  belt  added,  a 
rough  teethed  fast  rotating  cleaning  roller  is  protecting  the  rubber  belt  of  being  jamed  by  wooden- 
splints  at  the  connection  of  machine-feed-aggregate  to  conveyor  belt. 

Large  chipper  units  are  recommended  to  the  installation  of  a metal-detector  to  the  prevent  of  a metal- 
free  zone. 


n 

J 


o 


available  by  screened-separating  transporter  for  oversizes  and  fines,  too 
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PTBTTI  iTi  'Td  : c^erer‘ce  °f  cheap  or  expensive  machines 

jyjjl  I l H I > | dUf  is  not  price  - but  technology.  - 
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; FACTS  ON  KLOCKNERs 

Due  on  experiences  and  progress  in  technology  ...  , 

More  than  20  years  of  research,. development  and  production  of  chipping-machines 
result  in  experience,  and  know-how  due  to  the  reputated  manufacturer  of  chippers 
in  Europe,  improved  by  thousands  of  chippers  working  in  all  parts  of  the  world.  Our 
standard  programm  not  only  includes,  the  smallest  but  also  the  biggest  types  of  yet 
produced  drum  chippers.  They  are  operating  in  Europe  as  well  as  in  the  rough 
wood  areas  in  Canada,  Amazonas  and  Asia.  Some  of  these  chippers  are  proces- 
, sing  on  a drive  of  2 x 750  kW  by  an  infeed  size  of  1 .200  x 1 .000  mms  and  a capacity 
f of  more  than  450  rm/h. 

i Who  else  is  experienced  in  such  giant  chippers?  /•  --  - 

£ The  progress  in  technology  4s  only  ingenious  for  the  use  of  chippers  by  resulting  opj* 
* efficiency.  A customer  of  KLOCKNERs  got  more  than  the  fact  of  superior  technologies 
!'  but  trust  on  the  important  extras  as  fast  service,  providing  of  all  spare  parts  and  thf^ 

I emergency  service,  secured. 


l These  are  the  improvals  of  a well-reasoned  decision  on  KLOCKNER-chippers 
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MECHANICAL 

CLAMPING 

Knives  located  between 
clamping  plates  and  rotor, 
clamped  mechanically  by 
JSK-Screws. 


CHARA 


V 


© 

KNIFE-CENTRIFUGAL- 

WEDGE-CLAMPING 

Centrifugal  wedge,  pre- 
damped mechanically 
resp.  loosened  by  tension 
and  pressure  screws. 


% ...  (patent) 


KNIFE-CENTRIFUGAL- 

WEDGE-CLAMPING 

By  fast -hydraulic- knife  - 
damping  device. 


(A) 

SECURED  KM! 

Fast-simple-secured  patented 
experienced  producer  of  c*~jpi 
turing  knife-centrifugal-key  pi, 

In  competition  there  is  nHs 
clamping  to  state.  This  unh.Jn 
It  practices  the  optimum  clan 
round  logs  and  exulting  cf  Vi 
load.  J 

n 

J 

■] 

(B) 

COUNTER  Kfjli 


j)  (patent) 


Series-production  (whole-less  ^h 
patent).  This  construction  les^s 
the  length  of  chips  - imports 
particleboard-industry  (^HD  r 
(>25  mm). 


KNIFE  CENTRIFUGAL- 
WEDGE-CLAMPING 

By  mechanic  pre-clam- 
ping and  automatic  clam- 
ping (see  charact.  item  A). 


(patent) 


(C) 

ROTOR 


Heavy  robust  steel  construe 
stand  of  technology.  By  ex“en 
hardwood)  the  wear-parts  are  xc 


KtdChNE 


TPPHwn!  nn. v of the re?utated producer 5 

I £■  w fi  a a « M chipping  machines  in  Europe 


.ariaag. , >•  , -a«i»ag>Sfc^ 
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tERISTICS 

e 

y 

^CLAMPING 

systems.  KLOCKNER  is  the  longest 
inr  machines  in  case  of  manufac- 
;nLng.  , 

tar  or  system  of  centrifugal  key- 
ifyLolves  a problem  in  processing, 
ping  especially  by  the  chipping  of 
ocT  ats  as  a result  of  infeeds  over- 

C 

0 


^ and  simple-ideal  clamped  (applied 
fast  and  easy  way  of  changing 
’ht  tor  various  chip-suppliers  e.  g. 
^'Or  paper-  and  celulose  industry 


$ 
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manufactured  to  the  highest 

nblems  of  chipping  (aggressor  special 

eable  resp.  to  be  armoured  up. 
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KNIFE-SETTING- 

DEVICE 

Re.  to  all  systems,  shown 
p.  6,  of  knife  clamping,  the  i 
adjusting  of  chipping  knife 
is  located  outside  of  the 
machine. 


s'  . 


© 

COUNTER-KNIFE 


Flat-steel  (series  produc- 
tion) without  slotefr.  and 
wholes,  resulting  doiprice  » 
and  robustness,  'JDSjust-  -j 
able  for  changing  ttttrsize  a| 
of  chips,  four  edges;  reg-  -J( 
rindableto75%.  %j' 


(patent  applied)  . ~ . 


COUNTER  KNIFE 

Removable  (in  and  out) 
by  hydraulics. 

Counter  knife  fixed  on  a 
heavy  support,  moving  on 
glider  with  no  problems. 


© 

SCREEN 

All  screens  manufactured 
by  thick  walled  steel.  Un- 
der extrem  condition  (e.  g. 
chipping  of  trimmings)  the 
screen  is  welded  by  longi- 
tudinal and  cross  flange 
steel. 


EFFICIENCY  BY  SUPERIOR  TECHNOLOGY 
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CRAB  ROLLERS 

Steel  rollers,  special  teeth, 
surface  finished  = wear  - 
resistant.  See  charact.  (D) 
and  text  p.  3,  rollers  with 
changeable  wear-plates 
when  desired. 
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ROLLER  CHAIN-DRIVE 

Heavy  oversized  DIN- 
chains,  reinforced  chain 
rollers,  running  in  oil  bath, 
dustfree,  easy  accessible 
by  thick  metal  cover. 


© 


| TEETH-CHAIN-DRIVE 

1 Used  for  extrem  big  ma- 
] chines  by  a chipping  height 

of  more  than  600  mms. 


BEARINGS 

All  bearing  are  oversized 
moving  roller  bearings,  rol- 
ler cases  of  steel,  centred 
in  machines  side  walls  and 
secured  optimum,  see 
characteristics  (F). 
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CHARAO 


■ ] 

(D) 

SECURED  IN  HE 

By  K L 0 C K N E Pjs 

Wether  operating  in  summer 
or  winter  the  KLOCKNER~j> 
feed-aggregate  crabs  ; jid 
transports  all.  forms  and  sorts 
of  wood.  The  interlocking  tejth 

] 

(E) 

HYDRAULICS 

Stepless  adjustable  presses 
of  wood  between  upper  and  b- 
wer  advanced  rollers  - impor- 
tant for  operating  in  sumn^r 
and  winter-care  of  rollertee  ji. 
Sliding  close  of  upper  infeed- 
aggregate,  lift-up  of  up  ^r 


3 


(F)  3 

BEARING  OF 


The  wide  centre-ring,  turned 
of,  placed  on  steel-flange  cc  sr 
is  integrated  into  the  machines 
side-wall,  therefore  absolute 
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‘FFiCSENCY  BY  RESEARCHED  MANUFACTURING 
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ERISTICS 


ED  OF  MATERIAL 

feed  aggregate 


rollers  are  self-cleaning,  one 
another.  Plugging  axises  and 
L tension  elements  guarantee 
the  fast  and  easy  change  of 
[rollers. 


infeed  aggregate,  opening 
and  closing  of  rotor-hood. 
Counter  knife  driving  in  and  out. 
[_  Fast  change  of  chipping  knives. 

If  desired,  tele-operation  to  lift- 
r-  up  the  upper  infeed-aggregate 
[when  probably  overfeeded. 


jTORS 

L 


security  to  the  outfitting  of  the 
rotor  by  chipping  oversized 


foreign-bodies.  When  desired: 
L Installation  of  a rotor  brake. 


r 


HYDRAULICS 

1 . Electric  pump  with  oil- 
box  and  valves 

2.  Surge-tank 

3.  Hydraulic  shock  absor- 
ber 

4.  Hydraulic  cylinder 
See  characteristics  (E) 


® ' - *-;■ 

ELECTRIC 
INFEED  CONTROL 

Automatic  feed  control  by 
main  motor,  load-depen- 
dent. Automatic  regulation 
of  infeed  = stop  and  go 
circuit.  Reversable  ad- 
vance. All  safety  lockings 
by  non-touched  limit-swit- 
ches. 


Complete  switch  plant  for 
main  motor  by  load  de- 
pending on  advance  ccn- 
troled  motors. 
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Serie 


(•  SHORT-fibered 

Li  ^ chips 
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f-J 

• 

Type: 

1C.  T H 

chipping- 

diameter 

0 mm 

infeed- 

capacity 

* 

steres 

power 

required 

**  kW 

number 
of  knives 

piece 

rotor 

0 

mm 

weight 

(net) 

kg 

4 

60  x 1 40  K - 2 W *** 

60x140 

i 

7,5 

2 

260 

470 

■ft 

:* 

1 00  x 300  K - 2 W 

100x330 

3 

11  - 22 

2 

320 

580 

1 20  x 400  K - 2 W : 

120x430 

5 

18,5-  45 

...  - 2 

, 470 

1430 

~y.S 

1 00  x 300  K - 2 WT  (V) 

100x330 

3 

11  - 22 

2 

320 

900 

1 00  x 500  K - 2 WT  (V) 

100  x 530 

5 

It  - 30 

2 

320 

1160 

. If? 

' 

1 00  x 650  K - 2 WT  (V) 

100x700 

; :L  7 

18,5-  37 

2 

320 

1430 

120  x 400  K - 2 WT  (V) 

120  x 430 

.5 

18,5-  45 

2 

470 

1350 

_fe 

1 20  x 500  K - 2 WT  (V) 

120  x 530 

7 ' 

22  - 45 

2 

470 

2150 

1 20  x 650  K - 2 WT  (V) 

120x700 

9 

30-55 

2 

470 

2800 

■M 

1 80  x 400  K - 2 WT  (V) 

180x450 

8 

37  - 55 

2-4 

600 

3800 

J 

1 80  x 500  K - 2 WT  (V) 

180x550 

10 

45  - 75 

2-4 

600 

4200 

•If 

1 80  x 650  K - 2 WT  (V) 

180x700 

13 

55  - 90 

2-4 

600 

4800 

- 220  x 400  K - 4 WT  (V) 

220x450 

10 

55  - 75 

2-4 

760 

5700 

' 

220  x 500  K - 4 WT  (V) 

220x550 

13 

55  - 90 

2-4 

760 

6200 

220  x 650  K - 4 WT  (V) 

220  x 700 

16 

,75  -110 

2-4 

760 

7000 

5? 

280  x 400  K - 6 WT  (V) 

280  x 450 

14 

‘ 75  -132 

2-4 

1020 

6700 

• S 

280x500  K- 6 WT(V) 

280  x 550 

. 18 

90  -160 

2-4 

1020 

7500 

280  x 650  K - 6 WT  (V) 

280  x 700 

,22 

110  -200 

■ 2-4 

1020 

8900 

m 

* 

r-.l'Z:'-  ' 
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•fcs.*.  flirts 

\ * The  a.  m.  positions  are  depending  on  the  machines  infeed  (raw-material)  on  a basisof  fiber  length  of  4 mms;  chip  length  ot  2 - 1 5 mms 

by  changing  of  capacity  datas.  The  datas  are  based  on  a 1 5%  feed-in  of  the  possible  chipping  dimensions  (chipping  height  x chip- A.. 

ping  width) 

it 

- V’  ' ' ' 

■ ' . - 

**  Power  required  can  be  highered  up  (reasonable  increase  of  efficiency) 

w "~— v -«  • A • 

'vv‘r  ■ ’ * 

, ... 

■'f 

]*.,  1 kg  chips,  air  dried  = approx.  3.700  kcl. 

round-logs 

1 stere  =>  0,75  m3  » 2 steres 
Chips 

1 m3  = 1 ,33  stere  = 2,6  steres 
chips 


1 m3  = 1 ,66  stere  = 2,3  steres 

«Mne 


L DATA! 


‘ '6?  £iOr4G-tSbered 

Serie  1^22!  chips  1 
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e 


E 

c 

[ 

E 

E 

E 

E 

E 

I 

E 

"E 

[ 

L 
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Type:  - ; 

chipping- 

infeed- 

power 

number ir 

rotor 

weight 

r 

<• 

£ 

fe'  . 

o^a  p ^ 

diameter 

mm 

capacity 
* rm/h 

required 

**kW 

of  knives 
piece 

0 

mm 

(net) 

kg 

Y 

1 20  x 400  L - 2 WT  (V) 

120  x 430 

17 

18,5-  37 

2 v 

470 

- 1850 

w- 

1 20  x 500  L - 2 WT  (V) 

120  x 530 

21 

22  - 45 

2 

470 

2150 

rl 

1 20  x 650  L - 2 WT  (V) 

120  x 700 

§J-  27 

”'l-  t 

30  - 55 

gv  - 

■ 2 Et? 

470 

2800 

s*r 

150  x 400  L - 2 WT  (V) 

150  x 430 

19 

. 22  - 45 

; ' 2 

520 

2200 

150  x 500  L - 2 WT  (V) 

150 x 530 

24  •" 

30  - .55 

E~:  2 

. 520 

2500 

150  x 650  L - 2 WT  (V) 

1 50  x . 700 

31 

30  - 75 

2 ■ E 

520 

3100 

180x  400  L - 2 WT  (V) 

180x  450 

V ' 23 

37  - 75 

• 2 

' ’ 600 

3650 

180  x 500  L-2  WT(V) 

180x  550 

28  $ 

.45  - 90 

;.$L:  2 E-J 

: . eoo 

4050 

180  x 650  L - 2 WT  (V) 

180  x 700 

36  : 

55  - 90 

’ 2 -‘J 

E "'  600 

4690 

■’  * 

vi' Ev^  *:-v7" 

*:  f ; 

. - ' ' i-'  - 

>-  - ' - • 

fc;  ■ 

220  X 400  L - 4 WT  (V) 

220  x 450  1 

" 30 

55  - 75 

* 2 . 

760 

5500 

£«- . 

220  x 500  L - 4 WT  (V) 

220 x 550 

36 

,55  - 90 

- 2 \ 

’ 760  ; 

6000  - 

icl' 

220  x 650  L - 4 WT  (V) 

220 x 700 

42 

75  - 132 

■M_  2 '\i  ■■ 

: 7 760  "" 

6800  4£ 

•• 

; f-v-. 

■ ■'  :j-  ■ 

K 

280  x 400  L - 6 WT  (V) 

280 x 450 

35 

75  - 110 

2-4 

: io2o 

6700 

280  x 500  L - 6 WT  (V) 

280  x 550 

43 

‘ 90  - 132 

2-4'  -':J 

1020 

' 7500  : 

280  x 650  L - 6 WT  (V) 

280 x 700 

55  . 

110  - 160 

; 2-4  . 

1020 

• 8900 

K'-«^ 

270  x 1 000  L - 4 WT  (V) 

270x1050 

. 83 

132  - 200 

2-4: 

1020 

9500  i 

-.  t-.  ‘ -.  . . 4r'  : 

vrg'-  ' riii-- 

, > . 

360  x 650  L - 8 WT  (V) 

360 x 700 

68 

132  - 200 

. 2-4 

1320 

11500 

fe.. 

360  x 800  L - 8 WT  (V) 

360 x 850 

83 

160  - 250 

,2-4 

1320 

13400 

fer- . 

360  X 1 000  L - 8 WT  (V) 

360x1050 

102  - 

200  - 315 

2 - 4 ; - 

1320 

15300 

5#  - 

r.  . 

- . 

460 x 800  L-  11  WT 

460 x 850 

128 

250  - 350 

2-4 

: 1620 

21500 

» 

460  x 1000  L- 11  WT 

460x1050 

158 

315  - 400 

, 2-4  ;,:.  . 

E.  -1620 

23500 

P 

460  x 1 200  L - 1 1 WT 

460x1250 

189 

315  - 500 

2-4 

1620 

26000 

P •; 

h ■ . 

460/800  x 1200  L-  13  WT 

460/800x1250 

200 

315  - 500 

2-4 

’ 1620 

34000 

660  x 800L-13  WT 

660 x 850 

: 165 

315  - 500 

2-8 

.r  2000 

31400 

;v 

660  x 1 000  L - 1 3 WT 

660x1050 

200 

315  - 630 

2-8  , 

2000 

34300 

£■7- 

660  x 1200  L-  13  WT 

660x1250 

240 

400  - 750 

2-8 

2000 

37400 

850x  1000  L- 17  WT 

850x1050 

340 

400  - 750 

2-8 

2000 

; 56800 

4' ■ 

850  x 1 200  L - 1 7 WT 

850x1250 

' 400 

500  -1500 

2-8  : 

2000 

61900 

850.x  1400  L - 1 7 WT..-- 

-950xl45Q^ 

470 

J5P-  =iSP0- 

'^te>.2  --  8-i  ? , 

— ^-641 00 — 

; 4 

■:  H 
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far-f, 
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The  a.  m.  positions  are  depending  on  the  machines  Infeed-capacity  (raw  material)  on  a basis  of  fiber  length  of  30  mms.  The  ' - 
datas  are  based  on  1 5%  infeed  of  chipping  dimensions.  Chip  length  of  1 5 - 70  mms  and  longer  by  change  of  capacity  datas. 

DETERMINATION  OF  TYPES  " 

Chipping  height  on  the  maximum  thickness  or  diameter  of  wood  to  be  chipped  or  piled  up  material  on  the  transport  system. 
Chipping  width  depending  on  the  transport  system  width  of  the  wood.  If  the  required  capacit  cannot  be  reached  by  the  hype 
layed  out  on  datas  of  chipping  width  and  height,  we  recommend  a machine  with  higher  infeed. 

The  fact  of  required  capacity  is  varable  to  be  highered  up.  (reasonable  increase  of  capacity). 
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L Chip-transport  by  step-belt  conveyor 

L 

Chip-transport  by  pneumatic 


-transport  by  vibratory-feeder 
(by  similar  screening-possibility) 
and  elevator 


I We  are  planning 
j.  constructing 
producing 
[installing  ’ ' 


Drum-Chippers  Chip-Flakers 

Disc-Chippers  Chip-Screens 

Debarkers  Chip-refining  Mills 

Re-Chippers  Belt-Conveyors 

Vibratory-Feeders 


Chip-transport  by  troughed  diain  conveyor  j 


Cross-Conveyors 
Willows 
Craddiers 

Complete  Chipping- 
and  Flaking-Flants 
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Gebr.  GmbH 

£UR^hi™^T^G1  Maschinenfabrik 

10  Home  Farm  Park,  Drumcondra,  D-5239  HirtSCheid-Misfertal 

Westerwald  - West  Germany 


Dublin  9,  Republic  of  Ireland. 

Phone  01-379619  J 

U.S.A.  Office: 

- - - =•->  509  Pleasant  Street,  Webster  City,  Iowa  5059S  [ 

Subject  Phone:  515-832-2157 


S Bad  Marienberg  (02661)  28-0 
^869305  kloed 

* gekloe  nistertal/westerwald 
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Disc  Chipper 


The  tried  and  tested  invention 
from  Klockner 

universal 
daws 


The  automatic  feed,  developed  by  ourselves  (interlocking 
feed  or  grabbing  rollers  with  specially  designed  teeth)  has 
as  of  yet  not  been  surpassed. 

Thanks  to  continuous  research  we  are  always  the  first  with 
the  best.  The  upper  and  graded  rollers,  together  with  the 
lower  horizontally  arranged  rollers,  guarantee  that  the 
timber  is  taken  to  the  chipping  disc  safely  and  steadily. 
Upper  and  lower  rollers  are  driven  by  two  gear  motors. 
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An  unsu rpassed  in-feed  system: 


trap  or  opening 
to  replace  the  knives 


1 ) ventilated  discharging  wing 

2)  exchangeable  wear  rail 

3)  anvil 

4)  counter  knife 

5)  chipping  knives 

6)  chipping  table 

7)  knife  clamping  plate 

8)  stripper  (exchangeable) 

9)  stopper  (exchangeable) 

1 0)  turning  point  of  upper  feeding 
device 


The  upper  and  lower  feeding  system  consists  of  2 - 3 interlocking,  iron-clad  rollers, 
depending  on  the  model. 

Contrary  to  any  other  technical  concept,  the  turning  point  Is  located  very  deep 
which  offers  the  optimal  solution  to  avoiding  unwanted  pieces.  Why,  how  come! 
Just  ask  usl  , 

~© 
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© - air  suction  channel  Q 

0 - hydraulic  storage  0 

0 - hydraulic  pump 

© - pressure-gauge  © 

© - hydraulic  cylinder  © 

© -connection  for  feeding  device  © 
© - fuming  point  for  upper  in-feeder  © 


© © 

- shaft  for  turning  point 

- thick-walled  metal  boxes  for  the  heavy 
duty  chain  drive,  running  in  oil  bath 

- trap  to  replace  the  knives 

- main  drive  (upon  request) 

- counter  knife 

- connecting  piece  for  the  discharge 


0 0©  © 

Hydraulic  installation  (2, 3, 4 and  5): 

The  hydraulic  cylinders  on  both  sides  (5)  have  several  functions  in 
connection  with  the  entire  hydraulics.  The  upper  grabbing  or  feed- 
ing rollers  can  be  adjusted  to  the  corresponding  wood  situation 
(summer  and  winter)  which  means  the  clamping  pressure  of  the 
upper  feeding  rollers  is  infinitely  adjustable  ± to  the  wood  to  be 


chipped.  Simultaneously,  the  hydraulics  cause  an  even  sliding  off 
of  the  he-  .y  feeding  rollers  to  the  zero-posifion.  Moreover,  this 
technical  novelty  effects  to  a most  careful  treatment  of  the  feeding 
rollers  since  the  clamping  pressure,  which  is  only  required  for  the 
timber  feed-in,  can  be  set  in  advance. 


The  length  of  the  chips  can  be  adjusted  from  1 5-40  .tut,  (easily  and  precisely  due 
to  KLOCKNER  engineering)  - *■ 
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© iron-clad,  grooved  rolls 
© wear  rail 


© knife  clamping  plate 
'©  chipping  disc 


© chipping  knife 
© counter  knife 


counter  knife  and  clamping  device 


' Counter  knife 
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1 . fitting  and  removing:  simple  and  fast 

2.  smooth  strip  knives  without  any  slots  = low-priced 

3.  to  be  used  on  four  sides 

4.  50%  regrindable 

• Chipping  knife 

J.  1 . fitting  and  removing:  simple  and  fast 

2.  adjustment  outside  the  machine  by  gauge 

3.  regrindable  more  than  40% 

Air  scavenging  system 

because  of  a specially  arranged  air  channel  (see  cover 
underneath  the  drive  disc)  no  fine  particles  within  the  entire 
^ lower  machine  area. 


chipping  knife  and  gauge 


These  machines  have  been  designed  and  manufactured,  based  on  many  years  of  experience,  in  accor- 
dance with  the  latest  techniques,  in  our  factory  on  most  modern  machine  tools,  under  our  policy: 


“robust  and  precise” 


Advance  control  unit 

load-depending  feed-in  control 
of  the  main  motor 

(standard  equipment) 


Specification 


Type:  KSH 

180x3701- 2 WT 

225  x 420  L - 4 WT 

320  x 520  L - 6 WT 

400  x 620  L - 8 WT 

Entrance  width 

mm 

370 

420 

520 

620 

Entrance  height 

mm 

180 

225 

320 

400 

'Capacity  at  feed  side 

rm/h 

12 

18  • 

40 

80 

Power  required 

kW 

30-45 

45-75 

75-90 

132-200' 

Chip  length 

mm 

adjustable  from  15-4 

3 mm -easily  and  pre 

ciselyduetoKLOC 

<NER  engineering 

Number  of  knives 

pieces 

2 

2 

4 

6 

Advance  speed 

m/min 

22-44 

22-44 

35  ± 

35  ± 

Disc  diameter 

0 mm 

1200 

1400 

1700 

2000 

Conveyor  bait  (stand.!:) 

m 

2 

2 

2 

2 

Weight 

kgs 

3700 

5600 

8400 

10600 

Length 

a 

4100 

4400 

4800 

5300 

Width 

b 

3300 

3500 

3700 

4200 

-Height 

c 

1350 

1700 

2200 

2600 

* referring  to  (..'tip  length  30  mm 


Phone  01-379619 


■2  U-S-A.  Office: 

23  509  Pleasant  Street,  Webster  City,  Iowa  50595 

. Phona  515-832-2157 


it-Germany 
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KTH  1 00  x 300  K - 2 W 


zerkleinert: 

• stiickige  Holzabfalle 

• Spanplattenabfalle 

• Furnierabfalle 

• Sagewerksabfalle 

• und  vieles  andere  mehr 

chips: 

• short  pieced  wood-waste 

O particle-board  waste  i- 

• veneer  waste 
9 saw  mill  waste 

9 and  many  other  wastes  *- 

broye:  ~ 

• Dechets  de  bois  en  morceaux 

• Dechets  de  panneaux  particules 

• Dechets  de  placage 

• Dechets  de  scierie 

• et  beaucoup  d’autres  materiaux 


Type:  KTH100x300xK-2WV 


Mit  der  Serie  KTH-100  bietet 
KLOCKNER  eine  vielseitige  Bau- 
reihe,  die  aufier  Massivholz  auch 
Spanplattenabfalle,  Furnierabfalle, 
Laminatabfalle.  Packmittel  und  eini- 
ges  andere  mehr  zerkleinert.  Die  ro- 
buste  Konstruktion  uberzeugt  nicht 
nurdurch  ihre  uberdurchschnittliche 
Leistung  und  Betriebssicherheit, 
sondem  auch  durch  ihre  einfache 
Handhabung.  Je  nach  Bauart  er- 
zeugen  die  Maschinen  Hacklangen 
von  3 bis  40  mm  Faserlange  fur  Bri- 
kettierzwecke  und  Feuerungsan- 
lagen  (K-Typen)  Oder  Industrie- 
Hackschnitzel  (L-Typen)  fur  die 
Holzplattenindustrie.  Die  Beschik- 
kung  der  Maschinen  erfolgt  je  nach 
Type  entweder  schrag  durch  einen 
Trichter  Oder  horizontal  mittels 
Vibrorinne,  altemativ  Transport- 
band.  Die  Entsorgung  kann  je  nach 
Wunsch  mittels  Absaugung,  Trans- 
portband  Oder  Trogkettenforderer 
erfolgen. 


With  the  series  KTH-1C0,  Klockner 
offers  a multipurposed  range,  which 
can  handle  solid  wood  and  further 
particle  board  waste,  veneer  waste, 
surfaced  waste  material,  packing 
material  and  many  other  wastes. 
The  sturdy  design  satisfies  not  only 
with  an  above  average  production 
capacity  and  reliability,  but  also 
with  simple  handling.  Depending  on 
type  the  machines  can  produce  chip 
lengths  between  3-40  mm  for  bri- 
quetting and  burning  systems 
K-types)  as  well  as  industrial  chips 
(L-types)  for  particle  board  industry. 
Feeding  of  the  machines  is  effected 
with  oblique  infeed  resp.  horizontal 
by  vibratory  feeder  or  belt  conveyor, 
depending  on  model.  Transport  of 
chips  can  be  effected  by  a pneuma- 
tic system,  belt  conveyor  or  chain 
conveyor. 


Avec  la  serie  KTH-1 00,  KLOCKNER 
vous  offre  une  serie  de  fabrication 
etenaue  aui  peut  broyer  en  dehors 
des  bois  massifs  aussi  des  dechets 
de  panneaux  particules,  des  dechets 
de  placage,  des  dechets  stratifies, 
des  emballages  et  plusieurs  autres 
materiaux.  La  construction  robuste 
n’etonne  pas  seulement  par  son 
rendement  au  dessus  de  la  mo- 
yenne  et  sa  meilleure  securite,  mais 
aussi  par  son  maniement  facile. 
Selon  le  type  de  construction,  ies 
machines  produisent  des  copeaux 
de  3-40  mm  longueur  de  fibre  pour 
le  briquettage  et  des  installations  de 
chauffage  (types  K)  ou  des  plaquet- 
tes  industrielles  (types  L)  pour  I’in- 
dustries  des  panneaux  en  bois. 
L’alimentation  des  machines 
s’effectue  selon-  le  type  de  la 
machine  soit  par  tremie  inclinee  ou 
horizontalement  par  couloir  vibrant 
ou  en  variante  par  tapis  transpcrteur. 
Le  dechargement  peut  etre  realise 
selon  desir,  par  aspiration,  tapis 
transporter  ou  transporter  en 
auge  & chaihes. 
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Klockner-T  rommel-Hacker 

Type:  KTH 

100x300 

100x300 

100x500 

100x650 

100x300 

100x500 

1 00  x 650 

K-2W 

K-2WT/V 

K-2WT/V 

K-2  WT/V 

L-2  WT/V 

L-2  WT/V 

L-2  WT/V 

Hackquerschnitt 
Infeed  height  and  with 
Section  de  broyage 

mm 

100  x 330 

100  x 330 

100x530 

100x700 

100  x 330 

100x530 

100x700 

Eingangsleistung 
Infeed  capacity 
Rendement  a I’entree 

rm/h 

2-4 

2-4 

3-5 

4-6 

6-9 

8-11 

10-12 

Kraftbedarf 

Power  required 
Puissance 

kW 

11  -22 

11-22 

11-30 

18,5-37 

11-22 

11  -30 

18,5-37 

Messeranzahl 

Stuck 

Number  of  knives 

pieces 

2-3 

2-3 

2-3 

2-3 

2 

2 

2 

Nombre  de  fers 

pieces 

Gewicht 

kgnetto 

Weight 

Poids 

kgs  net 

650 

970 

1230 

1500 

970 

1230 

1500 

Malte 

1 

1660 

2885 

2885 

2885 

2885 

2885 

2885 

Dimensions 

mmb 

950 

950 

1150 

1350 

950 

1150 

1350 

Mesures 

h 

910 

800 

800 

800 

-800 

300 

800 

Typenerklarung: 

K = Kurzfaserige  Hacklangen 
L = Langfaserige  Hacklangen 
2W  = 2 Walzen  (Einzug) 

T = Transportband  altem. 

V = Vibrorinne 


Type  explanation:  Explication  de  types: 

K = shortfibered  chips  K = copeaux  courts 

L ~ Long  fibered  chips  L = copeaux  longues 

VZiSSSS,  EUR0PEAN  WddDWORHNG" 

V - vibratory  fe<  r MACHINERY  LTD 
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10  Home  Farm  Park,  Drumcondra, 
Dublln  9,  Republic  of  Ireland 

v Phone  01-379619 
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509  Pleasant  Street,  Webster  City,  Iowa  50595  ' 7 


Phone:  515-832-2157 
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1.  Grantee: 

Rayson  Brothers  Logging  Company 
Route  1,  Box  886 
Libby,  MT  59923 
406/293-9306 

2.  Project  Consultant: 

David  G.  Van  Hersett,  P.E. 

Resource  Development  Associates 
West  601  Main  Ave,  Suite  301 
Spokane,  WA  99201 
509/838-8024 

3.  Location  of  Project: 

Libby,  Montana 

4.  Funding: 

Total  Project  Cost:  $2,421,510 

Amount  of  Grant:  $ 116,000 

5.  Project  Scope: 

The  Grantee  shall  investigate,  design  and  document  the 
feasibility  of  using  forest  residue  in  the  vicinity  of 
Libby,  Montana,  to  replace  oil  and  coal  as  a long-term, 
cost-effective,  dependable  energy  supply  for  the 
vermiculite  drying  operation  at  the  W.R.  Grace  and 
Company  vermiculite  mine.  The  Grantee  shall  research 
and  document  basic  information  including,  but  not 
limited  to,  a site  specific  data  base  of  wood  resources, 
recovery  and  combustion  technology  data,  environmental 
and  economic  constraints,  institutional  barriers  and 
interfaces,  and  the  development  of  specific  guidelines 
for  facility  sizing  for  the  proposed  bioenergy  supply 
and  conversion  facilities.  The  Grantee  shall  develop 
the  conceptual  and  preliminary  engineering  designs  and 
cost  estimates  for  all  required  bioenergy  facilities  and 
compare  the  economics  and  risks  to  the  present  oil 
facility  and  to  a coal  option.  The  Grantee  shall 
document  proven  fuel  supply  systems,  fuel  supply 
contracts,  permits  and  licenses,  financial, 

environmental,  siting  and  management  requirements.  The 
Grantee  shall  seek  to  demonstrate  that  the  proposed 


l 


energy  fuel  is  a reliable,  cost-ef fecive  substitute  for 
coal  and  oil  at  the  W.R.  Grace  mine.  More 
specifically,  the  Grantee  shall  perform  the  following 
tasks  that  have  been  organized  into  a sequence  of 
project  milestones.  The  milestones  have  been  organized 
to  provide  the  most  important  information  as  early  as 
possible  so  that  the  study  can  be  terminated  if  the 
project  does  not  appear  feasible. 
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APPENDIX  A;  MILESTONE  NO.  1 AND  NO.  2 REPORT  (TASKS  100  TO  114) 


INTRODUCTION 


Milestone  No.  1 and  No.  2 were  divided  into  fifteen  separate 
tasks  to  provide  work  packages  based  on  the  required  manpower 
requirements.  Each  task  was  documented  in  an  individual  report. 
These  individual  reports  were  then  used  to  develop  the  project 
conclusions  and  recommendations.  Additionally,  these  individual 
tasks  were  used  to  manage  the  conduct  and  progress  of  the  work. 
The  following  is  a listing  of  the  individual  tasks  for  the 
Milestone  No.  1 and  No.  2 Report: 

100  Forest  Residue  Resources 

101  15-Year  Plan 

102  Residue  Rights 

103  Residue  Recovery  System 

104  Mine  Energy  Requirments 

105  Conceptual  Facility  Design 

106  Bioenergy  Economics 

107  Coal  System 

108  Coal  Facilities 

109  Coal  Economics 

110  Oil  Economics 

111  Environmental  Assessment 

112  Institutional  Interface 

113  Comparative  Economics 

114  Management  Review 
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APPENDIX  B:  MILESTONE  NO.  3 REPORT  (TASK  200  - 202) 


INTRODUCTION 

Milestone  No.  3 defines  the  scope  of  the  final  phase  of  the 
feasibility  study.  Also,  the  specific  bioenergy  system  is 
defined  to  provide  guidelines  in  the  preparation  of  the  final 
facility  design  and  securing  cost  quotations  from  vendors. 
Milestone  No.  3 consists  of  the  following  tasks: 

200  Revise  Tasks  Descriptions 

201  Design  Fuel  System 

202  Fuel  Cost  Performance 
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TASK  NO.  200: REVISE  TASK  DESCRIPTIONS 


LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date 
Task  Completion  Date 

October  16,  1984  ■ ^ 

October  22,  1984 

Personnel  Workinq  on  Task 
Name 

Company  Phone 

Task  Leader 

Dave  Van  Hersett 

Resource  Development  509/838-8024 

Associates 

Mike  Ray 

W.R.  Grace  406/293-3746 

Howard  Haines 

State  406/444-6773 

Jerrie  Little 

Resource  Development  509/838-8024 

Associates 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  406/293-9306 

Logging 

Project  Manaqer 

Dave  Van  Hersett 

Resource  Development  509/838-8024 

Associates 

200-1 
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200:  Revise  Phase  II  task  descriptions  to  incorporate  results  of 
Management  Review  in  Task  No.  114. 

Product : Revised  work  statement  task  descriptions. 

A.  REVISE  PROJECT  CONTROL  MANUAL 

Revise  the  project  activity  schedule  and  each  of  the  Phase 
II  task  descriptions.  Send  to  participants  for  review. 

B.  DISTRIBUTE  PHASE  II  PROCEDURES  MANUAL 


Mail  task  description  to  all  participants.  Initiate  Phase 
II  work.  On  October  22,  1984,  the  Phase  II  task 
descriptions  were  mailed  to  all  participants.  The  only 
revision  recommended  to  be  changed  was  the  deletion  of  Task 
211  by  W.R.  Grace  & Company.  As  this  recommendation  does 
not  impact  the  state  funding,  it  was  forwarded  to  the  state 
for  their  concurrance. 
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200-2 


Resource  DeveIopment  Associates 

DAVID  C.  VAN  HERSETT.  P.E. 


TO:  Libby  Bioenergy  Project  Participants 

DATE:  October  22,  1984 

FROM:  Dave  Van  Hersett 

SUBJECT:  Phase  II  Start 

Enclosed  are  the  Phase  II  Task  Descriptions  that  you  are  involved  in.  Please 
review  and  contact  me  if  you  have  any  questions  ( Phone  No.  509/838-8024) 

We  are  to  start  new  and  complete  as  soon  as  we  can.  The  objective  is  to 
save  1985  for  construction  activities. 

Enclosures 


W.  245  SPOKANE  FALLS  BLVD. 

200-3 


SPOKANE.  WASHINGTON  99201 


(509)  747-5079 


TASK  NO.  200:  REVISE  TASK  DESCRIPTIONS 


LIBBY  BIOENERGY  PROJECT 

Activity  Schedule 


Task  Start  Date 
Task  Completion  Date 

October  16,  1984 
October  22,  1984 

Personnel  Working  on  Task 
Name 

Company  Phone 

Task  Leader 

Dave  Van  Hersett 

Resource  Development  509/838-8024 

Associates 

Mike  Ray 

W.R.  Grace  406/293-3746 

Howard  Haines 

State  406/444-6773 

Jerrie  Little 

Resource  Development  509/838-8024 

Associates 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  406/293-9306 

Logging 

Project  Manager 

Dave  Van  Hersett 

Resource  Development  509/838-8024 

Associates 

200:  Revise  Phase  II  task  -descriptions  to  incorporate  results  of 
Management  Review  in  Task  No.  114. 

Product:  Revised  work  statement  task  descriptions. 

A.  REVISE  PROJECT  CONTROL  MANUAL 

Revise  the  project  activity  schedule  and  each  of  the  Phase 
II  task  descriptions.  Send  to  participants  for  review. 

B.  DISTRIBUTE  PHASE  II  PROCEDURES  MANUAL 

Mail  task  description  to  all  participants.  Initiate  Phase 
II  work. 
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TASK  NO.  201;  DESIGN  FUEL  SYSTEM 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  October  22,  1984 

Task  Completion  Date  November  15,  1984 


Personnel  Working  on  Task 


Name 

Company 

Phone 

Task  Leader 

Clayton  Rayson 

Rayson  Brothers 
Logging 

406/293-9306 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.R.  Grace 

406/293-3746 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Ken  Briggeman 

USFS 

406/293-6211 

Sam  Van  Arsdale 

Rayson  Brothers 
Logging 

509/296-7818 

Tom  Peck 

CPA 

406/293-3729 

Jerry  Parks 

USFS 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Prime  Contactor 

Clayton  Rayson 

Rayson  Brothers 
Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

200-5 


TASK  201  REPORT  TABLE  OF  CONTENTS 


1.  Introduction 

2.  Purpose  and  Task  Description 

3.  Description  of  Bioenergy  Fuel  Supply  System 

4.  Sawmill  Waste  Fuel  Supply  within  100  miles  of  Libby, 
Montana 

5.  Sawmill  Waste  Transportation  and  Preparation  Facility 
Specifications 

6.  Forest  Residue  Recovery  System  Description  and 
Specifications 

7.  Bioenergy  Fuel  Handling,  Preparation  and  Storage  System 
Description 

8 . Conceptual  Drawings 

9.  Bioenergy  Facility  Bid  Specifications  Including  Facility 
Performance 

10.  Budget  Quotations  from  Qualified  Suppliers 


LIST  OF  REFERENCES 

1983  Directory  of  Montana's  Forest  Products  Industry, 
Montana  Department  of  State  Lands,  Forestry  Division, 
January,  1983. 


200-5B 


TASK  NO.  202: FUEL  COST  PERFORMANCE 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 


Task  Start  Date  November  15,  1984 

Task  Completion  Date  December  6,  1984 

Personnel  Workinq  on 

Task 

Name 

Company 

Phone  No. 

Task  Leader 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Jerrie  Little 

Resource  Development 

509/838-8024 

Sam  Van  Arsdale 

Rayson  Brothers  Logging 

509/926-7818 

Tom  Peck 

CPA 

406/293-3729 

Ned  Dye 

Omicron 

206/392-0676 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 

509/838-8024 

Associates 

C 


200-6A 


202:  Prepare  energy  conversion  facility  operations  and  cost 
performance  specifications  for  each  energy  option,  forest 
residues  and  coal.  Prepare  conceptual  designs  and  facility 
specifications.  Secure  budget  quotations  from  potential 
suppliers  that  can  provide  long-term  support  in  the  Libby, 
Montana  area. 

Product:  For  the  following  major  subsystems,  prepare 

conceptual  drawings,  plan  elevation  and  plat 
plans.  Also  prepare  bid  specifications  that 
include  facility  performance  requirements. 

. Fuel  Receiving  and  Handling  Systems  ( see  Task 
201,  Figures  202-4,  202-5,  202-6,  and  202-11.) 

. Fuel  Conversion  System  bioenergy  and  coal 
burners  (see  Figures  No.  202-1,  202-2,  202-3, 

202-7,  202-8,  202-9,  and  202-10.) 

. Emission  Control  Systems  (see  Figure  No. 
202-1,  and  202-2) 

A:  INTRODUCTION 

Phase  I results  dictated  that  the  energy  conversion  facilities 
should  include  the  dryer,  steam  and  electric  power  production. 
The  dry  facility  is  to  be  a fluid  bed  combustor- type  hot  gas 
generator.  A small  waste  wood  fueled  cogeneration  unit 
providing  both  steam  and  electric  power  for  the  mine  is  to  be 
evaluated. 

B:  TASK  REPORT  TABLE  OF  CONTENTS 


1.  Introduction 

2.  Purpose 

3.  Description  of  Bioenergy  Conversion  Facilities 

4.  Description  of  Fuel  Receiving  and  Handling  Systems 

5.  Description  of  Emission  Control  Systems 

6.  Conceptual  Drawings,  Process  Diagrams,  Heat  Balance, 
Plan/Elevation  Drawings  and  Pilot  Plans 

7.  Bid  Specifications  with  Facility  Performance  Requirements 

8.  Budget  Quotations:  Delivered  and  Erected 

C.  LIST  OF  REFERENCES 

(To  be  completed  in  final  report) 

200-6B 


TASK  NO.  203 : FUEL  SUPPLY  COST 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  October  22,  1984 

Task  Completion  Date  November  15,  1984 


Personnel  Working  on 

Task 

Name 

Company 

Phone  No. 

Task  Leader 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Chuck  Keegan 

Consultant 

406/293-5113 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Ken  Briggeman 

U.S.  Forest  Service 

406/293-6211 

Sam  Van  Arsdale 

Rayson  Brothers  Logging 

509/296-7818 

Tom  Peck 

CPA 

406/293-3729 

Jerry  Parks 

U.S.  Forest  Service 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

509/624-2797 

200-7A 


203:  Prepare  fuel  supply  system  operational  and  cost  performance 
specifications  for  each  energy  option,  forest  residue  and 
coal.  Define  in  detail  the  fuel  resource  base  reserves. 
Explore  methods  to  secure  rights  to  obtain  bioenergy 
resources  with  the  forest  residue  managers.  Locate 
documentation  sources  that  identify  the  existence  of 
non-used  renewable  forest  residues.  Supported  with 
documented  experience  of  currently  operating  successful 
forest  residue  recovery  operations  combined  with  the 
decades  of  Rayson  Brothers  logging  experience  in  the  Libby 
area,  prepare  bioenergy  fuel  supply  system  operational  and 
cost  performance  specifications.  Prepare  the  expected 
delivery  fuel  specification.  Prepare  similar  information 
for  the  coal  option. 

Product:  Fuel  supply  system  operational  and  cost 

characteristics  for  bioenergy  and  coal  fuels. 

INTRODUCTION: 

B.  TASK  REPORT  TABLE  OF  CONTENTS 

1.  Introduction 

2.  Task  Description  and  Purpose 

3.  Define  Resource  Base  for  Each  Energy  Option:  Bioenergy,  Coal 

and  Oil 

4.  Secure  Commitments  from  Forest  Residue  Managers  and  Sawmills 
Interested  in  Being  Potential  Fuel  Suppliers 

5.  Document  Existence  of  Non-used  Renewable  Forest  Residues  That 
Can  Be  Used  as  a Fuel  Supply  Reserve 

6.  Document  Rayson  Brothers  Proposed  Forest  Residue  Recovery 
System.  Show  Demonstrated  Capability  of  Recovery  Systems  to 
Provide  For  a Reliable  Fuel  Supply  System. 

7.  Secure  Current  Coal  Supply  Data  from  Supplier.  Data  Should 

Include:  Coal  Specifications,  Cost  Structure,  Term  and 

Contract  Conditions 

8.  Secure  Current  Coal  Transport  Data  From  Contract  Haulers. 

Data  Should  Include:  Cost  Structure,  Term  and  Contract 

Conditions 

9.  Calculate  Fuel  Supply  System  Operational  Cost  Performance  For 
Bioenergy  and  Coal  Fuels 


10. List  of  Assumptions 


200-7B 


C:  List  of  References 


200-7C 


TASK  NO.  204:  FUEL  CONTRACT  DRAFT 

TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 


Task  Start  Date 
Task  Completion  Date 


October  22,  1984 
November  15,  1984 


Personnel  Working  on 

Task 

Name 

Company 

Phone  No. 

Task  Leader 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Sam  Van  Arsdale 

Rayson  Brothers  Logging 

509/296-7818 

Tom  Peck 

CPA 

406/293-3729 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 

509/838-8024 

Associates 


200-8A 


9 


204:  Secure  and/or  prepare  drafts  of  energy  supply  agreements 
between  W.R.  Grace,  Rayson  Brothers  and  the  potential  coal 
fuel  suppliers.  Conduct  exploratory  contract  discussions 
with  the  coal  supplier  and  Rayson  Brothers  Logging  Co. 

Product:  Draft  fuel  supply  contracts. 

A.  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Purpose  and  Task  Description 

3.  Secure  Draft  Coal  Supply  Agreement  From  Coal  Supplier 

4.  Prepare  Draft  Energy  Supply  Agreement  Between  W.  R.  Grace  and 
Rayson  Brothers 

5.  Prepare  Draft  Mill  Waste  Supply  Agreement  Between  Rayson 
Brothers  and  Sawmills 

6.  Prepare  Draft  Forest  Residue  Agreement  Between  Rayson 
Brothers  and  Forest  Owner  or  Manager 

7.  Conduct  Preliminary  Contract  Discussions  with  Coal  Supplier 

8.  Conduct  Preliminary  Contract  Discussions  Between  Rayson 

Brothers  and  W.  R.  Grace 

9.  Conduct  Preliminary  Contract  Discussions  Between  Rayson 

Brothers  and  USFS 

10.  Revise  Draft  Fuel  Supply  Agreements 

11.  Draft  Long-Time  Fuel  Hauling  Contracts 


200-8B 


TASK  NO.  205:  FUEL  CONTRACT  DRAFT 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  October  22,  1984 

Task  Completion  Date  November  15,  1984 

Personnel  Working  on  Task 

Name  Company 

Task  Leader 

Jerrie  Little  Resource  Development 

Associates 


Clayton  Rayson  Rayson  Brothers  Logging 

Tom  Peck  CPA 


Prime  Contractor 
Clayton  Rayson 


Rayson  Brothers  Logging 


Project  Manager 

Dave  Van  Hersett  Resource  Development 

Associates 


Phone  No. 

509/838-8024 

406/293-9306 

406/293-3729 

406/293-9306 

509/838-8024 


200-9A 


C 


205:  Prepare  all  required  construction  and  operating  permit 
applications.  Conduct  initial  planning  meetings  with  all 
appropriate  governmental  agencies  to  evaluate  the 
probability  of  securing  permits  when  required.  Prepare  a 
master  time  schedule  with  major  milestones  depicting  the 
time  required  to  secure  each  permit.  Identify  all 
information  requirements  to  secure  each  specific  permit. 

Product:  Prepare  applications  and  licensing  schedule. 

A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Purpose  and  Task  Description 

3.  Systems  Descriptions  for  Energy  Source  Options 

4.  Prepare  Construction  and  Operating  Permit  Applications 

5.  Conduct  Initial  Meetings  With  Appropriate  Governmental 
Agencies 

6.  Prepare  a Master  Time  Schedule  With  Major  Milestones  and  Time 
to  Secure  Each  Permit 

7.  Identify  All  Information  Requirement  for  Each  Permit 


C 


200-9B 


TASK  NO.  206:  IDENTIFY  FINANCING  ALTERNATIVES 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 


Task  Start  Date 
Task  Completion  Date 

Personnel  Working  on  Task 

Name 


Task  Leader 

Steve  Schaub 

Clayton  Rayson 

Tom  Peck 

Mike  Ray 

Sam  Van  Arsdale 


October  22,  1984 
December  10,  1984 


Company 


J.  S.  Schaub  & Co. 
Rayson  Brothers  Logging 
CPA 

W.  R.  Grace 

Rayson  Brothers  Logging 


Prime  Contractor 
Clayton  Rayson 


Rayson  Brothers  Logging 


Project  Manager 

Dave  Van  Hersett  Resource  Development 

Associates 


Phone  No. 

509/838-8978 

406/293-9306 

406/293-3729 

406/293-3746 

509/296-7818 

406/293-9306 

509/838-8024 


200-10A 


206:  Identify  financing  alternatives  available  to  energy 
suppliers  and  W.R.  Grace  & Co.  The  objective  is  to 
determine  the  expected  cost  of  financing  all  parts  of 
conversion  capital  systems.  Break  down  the  financing  costs 
by  major  subsystems  and  the  parties  expected  to  finance 
them.  Make  both  equity  and  debt  sources.  Identify  likely 
potential  financing  methods. 

Product:  Expected  cost  of  financing  by  energy  subsystem  by 

financing  party. 


Introduction: 

Financing  of  capital  expenditures  for  the  energy  options  will  be 
assumed  to  be  as  follows: 

Bioenerqy  Option: 

Forest/sawmill  residue  recovery  and  fuel  preparation  systems  to 
be  financed  by  Rayson  Brothers  Logging  Company.  The  energy 
conversion  facilities  for  dryer  operation  are  to  be  financed  by 
W.R.  Grace.  The  steam  and  electric  production  facilities  will 
have  two  options,  W.R.  Grace  or  third  party  financing. 

Coal  Option: 

Transportation  will  be  assumed  to  be  contracted  to  contract 
haulers.  The  dryer  energy  conversion  facilities  will  be  W.R. 
Grace-financed.  The  steam  and  electric  production  facilities 
will  have  two  options,  W.R.  Grace  & Co.  or  third  party 
financing. 

A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Purpose  and  Task  Description 

3.  System  Descriptions  for  Energy  Source  Options 

4.  Capital  Cost  Summary  for  Energy  Source  Options 

5.  Identify  Likely  Financing  Methods  for  Project  Debt  and 
Equity  by  Third  Parties 

6.  Prepare  a Base  Case  Financing  Approach  for  Rayson  Brothers, 
Third  Party  and  W.R.  Grace  & Co.  to  Use  in  Developing 
Capital  Cost  Projections  for  Their  Respective  Subsystems 

Prepare  a Financial  Model  (15  year)  to  Evaluate  the 
Financial  Performance  of  Each  Energy  Subsystem 

200-10B 


7. 


8. '  Identify  Potential  Lending  and  Financing  Institutions  in 

Support  of  Proposed  Financing  Methods 

9.  Make  Preliminary  Contact  with  Potential  Financing  Sources 
and  Document  Their  Interest  in  Participating  in  This  Project 
Financing 

10.  Prepare  a Summary  of  Expected  Cost  of  Financing  by  Energy 
Subsystems  by  Financing  Party 


200-10C 


TASK  NO.  207:  ENVIRONMENTAL  REQUIREMENTS 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 

Activity  Schedule 

Task  Start  Date  October  22,  1984 

Task  Completion  Date  December  10,  1984 


Personnel  Working  on  Task 


Name 

Company 

Phone  No. 

Task  Leader 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Ken  Briggeman 

USFS 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Jerry  Parks 

USFS 

406/293-6211 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 

509/838-8024 

Associates 

200-11A 


207:  Prepare  the  environmental  requirements  limitations  for  each 
energy  option.  Specifically  identify  any  concerns  that  may 
potentially  interfere  with  the  orderly  development  of  the 
project.  Define  the  emission  requirements  for  each 
emission  source  by  permit.  Discuss  emission  control 
systems  and/or  methods  to  be  used  to  ensure  compliance. 

Product:  Emissions  requirements  listing  by  permit  for  each 

emission  source.  Discussion  of  significant  items 
as  identified. 


A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Purpose  and  Task  Description 

3.  Energy  Options  Systems  Description 

4.  Environmental  Requirement  Limitations  for  Each  Energy  Option 

5.  Identify  Major  Concerns  That  May  Potentially  Interfere  with 
the  Orderly  Development  of  the  Project 

6.  Define  Emission  Requirements  by  Emission  Permit 

7.  Describe  Emission  Control  Systems  and/or  Methods  to  be  Used 
to  Ensure  Compliance 

8.  Summary  List  of  Permits  for  Each  Energy  Option 


200-11B 


TASK  NO  208:  IDENTIFY  SITES 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 


Task  Start  Date 
Task  Completion  Date 

Personnel  Working  on  Task 

Name 


Task  Leader 

Jerrie  Little 

Mike  Ray 
Clayton  Rayson 
Ken  Briggeman 
Jerry  Parks 


October  22,  1984 
December  10,  1984 


Company 


Resource  Development 
Associates 

W.  R.  Grace 

Rayson  Brothers  Logging 

USFS 

USFS 


Phone  No. 

509/838-8024 

406/293-3746 

406/293-9306 

406/293-6211 

406/293-6211 


Prime  Contractor 
Clayton  Rayson 

Project  Manager 

Dave  Van  Hersett 


Rayson  Brothers  Logging  406/293-9306 


Resource  Development 
Associates 


509/838-8024 


200-12A 


208:  Identify  potential  site(s)  for  the  energy  supply  conversion 
facilities.  Selection  criteria  should  include  but  not  be 
limited  to  the  following: 

. Soil  conditions  foundation 
. Accessibility 
. Land  use  zoning 

. Utilities  such  as  water  and  electrical  power 
. Population  density 
. Ownership 

Product:  Site  analysis  for  each  site 


Introduction: 

The  sites  to  be  evaluated  are  as  follows: 

Dryer  energy  conversion  facilities  next  to  mill  on  top  of 
mountain  (site  A) 

. Steam  and  electrical  production  site  near  mine  water  wells 
downstream  of  exising  tailing  ponds  (site  B) 

Bioenergy  fuel  preparation  and  storage  facilities  site  east 
of  rail  loading  facilities 

These  sites  were  selected  based  on  limited  choice  of  reasonable 
terrain  in  the  steep  valleys  in  the  vicinity  of  the  mine. 

A:  Task  Report  Table  of  Contents 


1.  Introduction 

2.  Task  Description 

3.  Site  Selection 

4.  Individual  Site  Evaluation  Data 

. Soil  Conditions  for  Foundation 
. Weather  Data 
. Hydrology 
. Accessibility 
. Land  Use 

. Utilities:  Water,  Electric 

. Population  Density 
. Ownership 

5.  Prepare  a Preliminary  Site  Arrangement  Showing  Major 
Buildings,  Access  Roads,  Utilities  and  Energy  Conversion 
Facilities 


200-12 


TASK  NO.  209;  SITE  ENVIRONMENTAL  ASSESSMENT 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  October  22,  1984 

Task  Completion  Date  December  10,  1984 


Personnel  Working  on  Task 


Name 

Company 

Phone  No. 

Task  Leader 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Ken  Briggeman 

USFS 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Jerry  Parks 

USFS 

406/293-6211 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 

509/838-8024 

Associates 

200-13A 


209:  Prepare  an  environmental  assessment  for  each  energy 
facility  site.  Use  the  State  environmental  guidelines  and 
checklist  to  prepare  the  environmental  data  that  is 
available  on  the  Libby  area.  Identify  project.  Contact 
any  local  environmental  organizations  and  tribal  groups 
that  would  have  potential  concerns  about  the  project. 
Prepare  information  and  make  presentations  as  required  to 
respond  to  concerns  of  interested  parties. 

Product:  An  environmental  assessment  for  each  facility 

site . 

A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Site  Location  Map 

3.  Description  of  Energy  Conversion  Systems  by  Energy  Option 

4.  Prepare  Environmental  Assessment  for  Each  Site  Using  Phase 
I,  Task  III 

5.  Secure  Copies  of  Environmental  Baseline  Data  Such  as  Weather 
Data 

6.  Contact  and/or  Identify  Local  Environmental  Organizations 

7.  Document  Potential  Concerns  of  Interested  Parties 


200-13B 


TASK  NO.  210;  ECONOMIC/RISK  ANALYSIS 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 

Activity  Schedule 

Task  Start  Date  December  10,  1984 

Task  Completion  Date  December  31,  1984 

Personnel  Working  on  Task 


Name 

Company 

Phone  No . 

Task  Leader 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Ken  Briggeman 

USFS 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Jerry  Parks 

USFS 

406/293-6211 

Steve  Schaub 

J.S.  Schaub  & Co,  Inc. 

509/838-8978 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Sam  Van  Arsdale 

Rayson  Brothers  Logging 

509/296-7818 

Tom  Peck 

CPA 

406/293-3729 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

200-14A 


210:  Prepare  comparative  economic  and  risk  analyses  for  the 
energy  options.  Compare  each  energy  option  to  the  current 
oil  base  case.  Use  risk  items  deferred  in  Task  #113. 

A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Task  Description 

3.  Energy  Option  System  Descriptions 

4.  Define  Economic  Data  For  Each  Energy  Option 

5.  Define  Risk  Analysis  Procedure 

6.  Define  Base  Line  Oil  Case 

7.  Define  Variable  Factors  and  Assumptions 

8.  Prepare  Economic  and  Risk  Analysis  for  Each  Energy  Option 

9.  Prepare  Comparative  Risk  Analysis 

10.  Develop  Conclusions  and  Recommendations 


200-14B 


TASK  NO.  211:  INDEPENDENT  REVIEW 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  December  1,  1984 

Task  Completion  Date  December  31,  1984 


Personnel  Workinq  on 

Task 

Name 

Company 

Phone  No. 

Task  Leader 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Ken  Briggeman 

USFS 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Jerry  Parks 

USFS 

406/293-6211 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Sam  Van  Arsdale 

Rayson  Brothers  Logging 

509/296-7818 

Tom  Peck 

CPA 

406/293-3729 

Chuck  Keegan 

Consultant 

406/243-5113 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 

509/838-8024 

Associates 


200-14A 


211:  Secure  independent  review  of  non-vested  third  party  expert. 
Identify  potential  candidates  to  qualify  as  non-vested 
expert.  Working  with  key  project  participants,  select  the 
party  to  perform  an  independent  review  of  the  project 
documentation  and  to  render  an  opinion  on  the  viability  of 
the  proposed  project. 

Product:  . List  of  expert  candidates 

. Report  by  expert 


A: 

Prepare  List  of  Candidates 

B: 

Secure  Selection  Approval 

C: 

Provide  Support  to  Consultant 

D: 

Secure  Report  by  Consultant 

200-15b 


TASK  NO.  212:  MANAGEMENT  REVIEW 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 

Activity  Schedule 

Task  Start  Date  January  1,  1985 

Task  Completion  Date  January  31,  1985 


Personnel  Working  on  Task 


Name 

Company 

Phone  No. 

Task  Leader 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.  R.  Grace 

406/293-3746 

Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Howard  Haines 

State 

406/444-6773 

Ken  Briggeman 

USES 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Jerry  Parks 

USFS 

406/293-6211 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Sam  Van  Arsdale 

Rayson  Brothers  Logging 

509/296-7818 

Tom  Peck 

CPA 

406/293-3729 

Steve  Schaub 

J.S.  Schaub  & Co.,  Inc. 

509/838-8978 

Chuck  Keegan 

Consultant 

406/243-5113 

Prime  Contractor 
Clayton  Rayson 

Rayson  Brothers  Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

200-16A 


212:  Revise  Phase  II  Management  Review  - Major  Milestones: 
Prepare  results  and  conclusions  to  date.  Review  with  key 
project  participants  and  prepare  formal  presentation  to  the 
W.R.  Grace  Company  management.  The  objective  is  (1)  to 
demonstrate  beyond  any  reasonable  doubt  that  the  proposed 
bioenergy  fuel  is  a cost-effective  reliable  substitute  for 
coal  and  oil,  and  (2)  to  secure  approval  to  W.R.  Grace  & 
Company  and  other  parties  identified  to  complete  the  final 
phase  (Phase  III)  of  the  scope  of  work. 

Product:  Phase  II  project  development  report.  Approvals 

of  key  participants  to  complete  Phase  III. 

A:  Task  Report  Table  of  Contents 

1.  Introduction 

2.  Task  Description 

3 . Executive  Summary 

4.  Results  and  Conclusions 

5.  Task  201  thru  211  Summaries 

6.  Phase  III  Development  Plan 

B:  Prepare  Formal  Presentations 

1.  Conduct  Key  Project  Participants  Review 

2.  Prepare  Formal  Presentation  for  W.  R.  Grace 
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TASK  NO.  213;  REPORT  PREPARATION 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  January  1,  1985 

Task  Completion  Date  January  31,  1985 

Personnel  Working  on  Task 


Name 


Company 


Phone  No. 


Task  Leader 

Dave  Van  Hersett  Resource  Development  509/838-8024 

Associates 

Jerrie  Little  Resource  Development  509/838-8024 

Associates 


Prime  Contractor 

Clayton  Rayson  Rayson  Brothers  Logging  406/293-9306 

Project  Manager 

Dave  Van  Hersett  Resource  Development  509/838-8024 

Associates 


200-17A 


A;  State  Report  Draft 

1.  Prepare  Phase  II  Report  Draft 
(Milestones  3,  4,  and  5) 

2.  Submit  Report  for  Review  and  Comment 

3.  Revise  Draft  Report 

4.  Secure  Participants'  Approval 
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TASK  NO.  214:  STATE  REPORT  APPROVAL 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  February  1,  1985 

Task  Completion  Date  March  31,  1985 


Personnel  Working  on  Task 


Name 

Company 

Phone  No. 

Task  Leader 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Chuck  Keegan 

Consultant 

406/243-5113 

Prime  Contractor 
Clayton  Rayson 


Rayson  Brothers  Logging  406/293-9306 


Project  Manager 

Dave  Van  Hersett  Resource  Development  509/838-8024 

Associates 


€ 


200-18A 


A:  State  Report  Approval 


1.  Submit  Final  Report  For  Approval 

2.  Revise  Report 

3.  Submit  Final  Report 
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TASK  NO.  215:  STATE  CONTRACT  COMPLETION 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date  March  1,  1985 

Task  Completion  Date  June  1,  1985 

Personnel  Working  on  Task 

Name  Company 

Task  Leader 

Dave  Van  Hersett  Resource  Development 

Associates 

Jerrie  Little  Resource  Development 

Associates 


Prime  Contractor 

Clayton  Rayson  Rayson  Brothers  Logging 

Project  Manager 

Dave  Van  Hersett  Resource  Development 

Associates 


Phone  No. 

509/838-8024 

509/838-8024 


406/293-9306 

509/838-8024 


200-19A 


A:  State  Contract  Completion 


1.  Coordinate  with  State  to  Insure  All  Contract  Scope  of  Work 
Items  Completed 

2.  Secure  Acknowledgement  from  State  That  Contract  is  Complete 
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TASK  NO.  201:  DESIGN  FUEL  SYSTEM 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date 
Task  Completion  Date 

October  22,  1984 
November  15,  1984 

Personnel  Workinq  on  Task 

Name 

Company 

Phone 

Task  Leader 

Clayton  Rayson 

Rayson  Brothers 
Logging 

406/293-9306 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 

Mike  Ray 

W.R.  Grace 

406/293-3746 

Jerrie  Little 

Resource  Development 
Associates 

509/838-8024 

Ken  Briggeman 

USFS 

406/293-6211 

Sam  Van  Arsdale 

Rayson  Brothers 
Logging 

509/296-7818 

Tom  Peck 

CPA 

406/293-3729 

Jerry  Parks 

USFS 

406/293-6211 

Ned  Dye 

Omicron 

206/392-0676 

Prime  Contactor 

Clayton  Rayson 

Rayson  Brothers 
Logging 

406/293-9306 

Project  Manager 

Dave  Van  Hersett 

Resource  Development 
Associates 

509/838-8024 
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TASK  201  REPORT  TABLE  OF  CONTENTS 


1.  Introduction 

2.  Purpose  and  Task  Description 

3.  Description  of  Bioenergy  Fuel  Supply  System 

4.  Sawmill  Waste  Fuel  Supply  Within  100  miles  of  Libby, 
Montana 

5.  Sawmill  Waste  Transportation  and  Preparation  Facility 
Specifications 

6.  Forest  Residue  Recovery  System  Description  and 
Specifications 

7.  Bioenergy  Fuel  Handling,  Preparation  and  Storage  System 
Description 

8.  Conceptual  Drawings 

9.  Bioenergy  Facility  Bid  Specifications  Including  Facility 
Performance 

10.  Budget  Quotations  from  Qualified  Suppliers 


LIST  OF  REFERENCES 

1983  Directory  of  Montana's  Forest  Products  Industry, 
Montana  Department  of  State  Lands,  Forestry  Division, 
January  1983. 
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Task  201:  Design  Fuel  System 


1.  INTRODUCTION 

Phase  I results  indicated  that  the  bioenergy  fuel  supply 
system  had  to  be  a combination  of  hauling  sawmill  waste  in 
from  sawmills  in  the  vicinity  of  Libby,  Montana  backed  up 
with  fuel  produced  from  forest  residues.  No  fuel  from 
sawmills  located  in  Libby  is  to  be  included. 

2.  PURPOSE  AND  TASK  DESCRIPTION 

Finalize  bioenergy  supply  conceptual  design  and  prepare 
facility  specification  to  secure  budget  equipment  and 
facility  quotations  from  potential  suppliers.  Secure  budget 
quotations  from  potential  suppliers.  Secure  budget 
quotations  from  qualified  suppliers  that  can  provide 
long-term  support  in  the  Libby,  Montana  area. 

Product:  For  the  following  major  bioenergy  subsystems, 

prepare  a conceptual  drawing  showing  the  facility 
prospective,  plan,  elevation  and  plot  plan.  Also 
prepare  a bid  specification  that  includes  facility 
performance  specifications. 

1.  Forest  Residue  Recovery  System 

2.  Bioenergy  Fuel  Preparation  System 
(Figure  202-14,  202-15k  and  202-4) 

3.  Fuel  Transportation  System 

4.  Bioenergy  Fuel  Handling  and  Storage  System 

(Figure  No.  202-4,  202-5,  202-6,  202-11, 

and  202-14) 

3.  DESCRIPTION  OF  BIOENERGY  FUEL  SUPPLY  SYSTEM 

The  following  two  charts  describe  the  Bioenergy  Fuel  Supply 
System  and  the  Fuel  Supply  Strategy. 
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BIOENERGY  FUEL  SUPPLY  STRATEGY 


1.  Secure  long-term  waste  wood  fuel  supply  commitments  from 
individual  sawmills  to  Rayson  Brothers. 


2.  Contract  with  W.  R.  Grace  to  supply  waste  wood  fuel  for  a 
long-term.  This  allows  equipment  to  be  depreciated  over  a 
longer  term,  lowering  fuel  costs. 


3.  Rayson  Brothers  to  construct  and  operate  fuel  preparation 
handling  and  storage  yard  in  vicinity  of  vermiculite 
storage  and  shipping  facilities.  Refer  to  Site  C,  Figure 
202-11. 


4.  W.  R.  Grace  & Co.  to  install  bioenergy  conversion 
facilities  at  mine. 


5.  Contract  hauling  of  fuel  with  established  haulers. 


6.  Develop  forest  residue  and  logging  back-up  fuel  supply 
system.  Secure  contracts  for  forest  residues  with  timber 
stand  owner/managers.  Establish  agreements  with  local 
loggers  to  secure  forest  residues  as  needed  for  back-up 
fuel  supply. 
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4:  SAWMILL  WASTE  FUEL  SUPPLY  WITHIN  100  MILES  OF  LIBBY,  MONTANA 


INTRODUCTION 

The  week  of  October  20/31,  1984,  a survey  of  27  sawmills  in  a 

100-mile  hauling  distance  of  Libby  was  conducted.  At  each  mill, 
the  mill  owner  or  superintendent  was  interviewed.  After  an 
explanation  of  the  Libby  Bioenergy  Project,  the  mill  owner  was 
asked  if  he  was  interested  in  being  a fuel  supplier.  He  was 
then  asked  for  an  estimated  total  of  the  annual  fuel  quantities 
that  were  produced  at  his  sawmill. 

CONCLUSION 

The  fuel  survey  results  indicate  that  there  is  sufficient 
sawmill  wood  waste  available  to  meet  the  energy  requirements  of 
the  W.  R.  Grace  & Co.  vermiculite  mine. 

The  results  of  the  mill  waste  wood  survey  are  summarized  on  the 
following  pages. 
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MILLWASTE  SURVEY  RESULTS 


Number 

Annual 

Committed 

Sawmills 

Tons  Mill  Waste 

Fuel 

Maybe 

Interested 

Number  of  Sawmills  in  Lincoln,  Sanders  & Flathead  Counties 

58  484,200  tpy  Source:  1983  Montana  Directory 


Total  Number  of  Sawmills  Surveyed 

27  402,975  127,500  77,250  198,225 

Sawmills  within  100  miles 

26  312,975  127,500  77,250  108,225 


Sawmill  Waste  Specification  (14  Potential  Suppliers) 


Classification: 

Bark 

Sawdust 

Slab 

Chunks 

Size : 

Less  than 

Greater  than 

Greater  than 

Greater  than 

Sub 

6 inches 

1/2  inch 

6 inches 

3 inches 

Total 

Cedar 

- 

4% 

5% 

3% 

12% 

All  other  specie 

: 29% 

46% 

4% 

9% 

88% 

Subtotal 

29% 

50% 

9% 

12% 

100% 

Note  ( 1 ) : 

Does  not 

include  60,000 

tons  mill  waste  pile 
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1983  DIRECTORY 

OF 

MONTANA  SAWMILLS 

( NUMBER 

OF 

SAWMILLS) 

County 

A 

B 

C 

D 

E 

Flathead 

29 

1 

2 

2 

Lincoln 

7 

1 

1 

Sanders 

10 

2 

1 

F 

1 

1 


46 


Sawmill 

Classification 


Annual  Mill  Waste  Production  Estimate 
1.2  tons  per  mbf . 


A = 46 

i mills 

x 2,000,000 

bt 

X 

1.2 

ton/1000 

bt  = 11,400 

tons 

B = 1 

mill 

x 4,000,000 

bt 

X 

1.2 

ton/100  1 

bt  = 4,800 

C = 1 

mill 

x 7,500,000 

bt 

X 

1.2 

ton/1000 

bt  = 9,000 

D = 4 

mills 

x 17,000,000 

bt 

X 

1.2 

ton/1000 

bt  = 81,600 

E = 4 

mills 

x 33,000,000 

bt 

X 

1.2 

ton/1000 

bt  =158,400 

F = 2 

mills 

x 50,000,000 

bt 

X 

1.2 

ton/1000 

bt  =120,000 

58 

mills 

484,200 

tons/yea 
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TASK  201,5: 


SAWMILL  WASTE  TRANSPORTATION  AND  PREPARATION 
FACILITY  SPECIFICATIONS 


INTRODUCTION 

In  order  to  prepare  a sawmill  waste  wood  specification,  the 
sawmill  waste  wood  from  each  sawmill  surveyed  was  characterized 
by  specie  and  size.  Two  specie  classifications  were  used: 
cedar  and  all  other  specie.  The  size  classifications  used  are 
less  than  one  inch,  less  than  six  inches  and  greater  than  six 
inches.  The  results  of  the  survey  are  presented  below. 

Transportation  of  the  waste  wood  will  be  in  standard  chip  vans. 
The  sawmill  will  load  the  chip  vans  with  their  mill  waste  as 
produced.  No  hogging  will  be  required  by  the  sawmills.  The 
mill  waste  will  be  transported  to  Libby  for  hogging,  processing 
and  storage. 

In  order  to  protect  the  sawmill's  proprietary  data,  the  survey 
transportation  costs  are  summarized  in  the  following  table: 


Mill  Waste  Transportation  Cost 


Number 

of 

Mills 

Annual 
■ Tons 
Hauled 

Annual 

Transportation 

Cost 

Cost/Ton 

13 

168,275 

$1,585,100  (1) 

$9.42 

Note  (1):  Assume  24 

and  $0.95 

tons  average  loads,  $30  to 
per  truck  mile. 

load  and  unload 

Mill  Waste  Size  Specification 


Specie  (2; 

) Bark  (3) 

Sawdust 

(4) 

Slabs  (5) 

Chunks  ( 6 ) 

Total 

Cedar 

- 

4% 

5% 

3% 

13% 

All  other 

Specie 

28% 

46% 

4% 

9% 

87% 

Total 

28% 

50% 

9% 

12% 

100% 

Note  ( 2 ) : 

Specie 

White 

processed  in  survey 
Pine,  Western  Red 

area:  Douglas  Fir, 

Cedar,  Ponderosa 

Idaho 
Pine , 

Lodgepole  Pine,  Englemann  Spruce,  White  Fir,  Western 
Larch  and  Western  Hemlock. 
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Note  ( 3 ) : 


Bark  will  be  considered  as  less  than  six  inches  in 
size.  It  is  produced  from  debarking  machines  and 
contains  80  percent  bark  and  20  percent  white  wood. 

Note  (4):  Sawdust  size  distribution  is  100  percent  less  than 

1/2  inch  in  size. 

Note  (5):  Slabs  will  be  the  product  from  small  rough  cut 

sawmills  and  cedar  board  sawmills.  The  slab  will 
usually  be  a maximum  length  of  eight  feet,  3 to  15 
inches  in  width  and  up  to  4 inches  total  thickness. 
The  slab  will  be  normally  50  percent  bark  and  50 
percent  wood. 

Note  (6):  Chunks  will  be  several  categories: 

a.  Trim  from  boards  varying  from  3 to  6 inches  in 
thickness  and  up  to  4 feet  long  with  an  average 
length  of  8 inches, 

b.  Log  ends  from  log  trimming  averaging  8 to  10 
inches  in  diameter  and  2 inches  in  thickness, 

c.  Cedar  chunks  ranging  in  size  up  to  3 feet  long  by 
3 feet  in  diameter,  and 

d.  Occasional  unusable  logs  up  to  8 feet  long  and  12 
inches  in  diameter. 


C 
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The  sawmill  waste  wood  will  be  loaded  into  standard  chip  vans  at 
the  sawmill.  The  waste  wood  will  be  hauled  to  the  Rayson 
Brothers  fuel  yard  for  unloading  and  sizing  prior  to  placing  in 
storage.  The  selection  of  the  waste  wood  hogging  equipment  has 
been  narrowed  to  two  machines:  (1)  a horizontal  knife  hog  or 
(2)  a universal  refiner.  Both  hogs  have  proven  performance  and 
slightly  different  operating  features.  These  two  machines  are 
described  on  the  following  pages. 
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Photo  #4 


EFFICIENT,  ECONOMICAL 
WASTE  RECOVERY. . . 

Greater  dependence  on  woodlands  and  industrial 
residuals  as  energy  resources,  in  the  last  decade,  as 
well  as  economic  and  environmental  concerns  in 
preceding  decades  resulted  in  the  need  for  a super- 
heavy duty  wood  hog  to  handle  increasingly  difficult 
jobs. 

The  Jeffrey  Horizontal  Hog  takes  rough,  tough 
woodwaste  of  unusually  large  dimension  and 
reduces  to  boiler  feed  size  in  a single  pass.  Installa- 
tions from  the  Redwood  forests  of  the  West  to  the 
pulpmills  of  the  East . . . from  the  tropical  rainforests 
of  the  Philippines  to  the  snowy  North  Woods 
evidence  Jeffrey’s  APPLICATION  EXPERIENCE. 


< 


NOTES 

1.  All  dimensions  are  approximate 
use  certified  drawings  for 
construction 

2 34  WBH  Take-up  is  locar'*'  it 

tail-shaft,  (two  lower  ta( 
shafts  not  furnished) 

3.  Specifications  are  sublet  to 
change  without  notice 

* Maximum  height  of  feed  bed  is 
dependent  on  feed 
characteristics  and  hog  options 


Horizontally  Fed  Hog  Applications 

!_ — — — — — 


Jeffrey  is  the  most  recognized  name  among  wood  hogs 
in  the  world  today. . .and  how  has  Jeffrey  earned  that 
reputation?  Over  50  years  of  application  and  design  ex- 
perience has  evolved  the  most  durable  hogs  with  the 
lowest  operating  costs. 

The  rugged  Jeffrey  Wood  and  Bark  Hog  was  engineered 
to  accept  a side  feed  well  over  a decade  ago.  This  was 
accomplished  by  revising  the  standard  hog,  then  in- 
tegrating a live  chain  feed  table  and  feed  control 
mechanism.  This  hogging  system  is  capable  of  accep- 
ting wood  scrap/bark,  whole  trees  and/or  industrial 
refuse.  Surge  shutdowns  have  been  practically 
eliminated. 

The  horizontal  hog  is  most  often  specified  for  the  reduc- 
tion of  especially  tough,  stringy,  moist  or  fibrous  wood 
bark  materials,  as  well  as  material  that  is  too  wide  or 
long  or  causes  surges  in  the  conventional,  top-fed  hog. 
Tough  bark  applications  such  as  Redwood  bark,  Cedar 
bark  and  Hemlock  bark;  as  well  as  tops,  reject  logs,  lily 


pads,  butt  ends,  slabs,  edges,  trim  ends  and  yard  clean- 
up are  typical  material  feeds.  General  industrial  refuse 
such  as  ceiling  tile,  paper,  and  polyethylene  sheeting 
are  common  applications.  Hogged  material  is  most 
often  used  as  fuel  but  may  be  used  in  the  preliminary 
production  of  particle  board  and  other  building 
materials. 


The  fuel  produced  from  hogging  operations  has  found 
favor  due  to  its  high  combustibility  and  low  ash  residue. 
Clean-up  and  disposal  of  wood  and  industrial  residuals 
has  been  made  more  manageable  due  to  the  easily 
handled,  hogged  product. 

While  a wide  range  of  sizes  and  infeed  capabilities  is 
available,  a smaller  hog  is  normally  specified  due  to  the 
lack  of  necessity  to  size  for  surges.  Smaller  hog  re- 
quirements reduce  initial  system  cost,  engineering  cost 
and  effect  lower  operating  costs  due  to  lower 
horsepower  requirements. 
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JEFFREY 


HORIZONTAL  WBH  HOG 

WITH  PATENTED  HOLDDOWN  FOR  POSITIVE  FEED 


Photo  #2 


Photo  #3 


The  World’s  NUMBER  ONE  WOOD  HOG 
Can  Take  It. . . Lying  Down 

• REDUCES  WET,  STRINGY  BARK  WITH  EASE 

• ACCEPTS  LARGE,  MIXED  DIMENSIONS  (TREE  TOPS,  LONG  PIECES) 

• SURGES  CONTROLLED  BY  EXCLUSIVE  POSITIVE  FEED 

• REDUCED  MAINTENANCE  AND  DOWNTIME 


OPTIMIZES  HORSEPOWER  REQUIREMENTS 


RADER  COMPANIES,  INC. 

P.O.  Box  20128 

Portland,  OR  9722QTERature  #25084 


Field  Conversion  of  Residue  to  PROFIT 


Jeffrey  Portable  Hog  for  Heavy  Duty  Cleanup 


The  Jeffrey  Portable  Horizontal  Hog  consists  of  the 
complete  hogging  system  described  previously, 
mounted  on  a custom  flatbed  trailer  with  an  inclined 
belt  conveyor  included.  The  portable  system  facilitates 
field  hogging  of  clear  cut  cleanup,  storm  damage 
cleanup,  orchard  trimming  operations  and  general 
cleanup  of  wood  and  fibrous  materials  residue. 
Awkward,  oversized  residue  is  easily  handled.  Transpor- 
tation costs  are  reduced  by  movement  of  the  hogging 
operation  to  the  site. 


PHONE  OR  WRITE  FOR  COMPLETE  DETAILS 

Jeffrey  Manufacturing  Division 
Drassar  Industries,  Inc. 

Processing  Products 
P.O.  Box  387 

Woodruff,  South  Carolina  29388 
Phone  (803)  476-7523 

In  Canada: 

Jeffrey  Manufacturing  Division 
Dresser  Canada,  Inc. 

P.O.  Box  700,  LaSalle,  P.Q.  HBR3Y4 
Telephone  (514)  366-2550 
Telex:  055-66144 

OR  YOUR  LOCAL  JEFFREY  REPRESENTATIVE 


Photo  #7 


PHOTO  LEGEND 
Photo  #1 


No.  California  Installation,  Mixed  Feed 


Positive  Feed  Components,  Model  45  WBH 
No.  California  Installation,  Large  Infeed 
No.  California  Installation,  Plant  Site 
Model  56  WBH 


Photo  #5 
Photo  #6 
Photo  #7 
Photo  #8 


Photo  #2 

Model  45  WBH 

X : v vpi 

Photo  #3 

Model  76  WBH 

Photo  #4 

Model  56  WBH 

Photo  #6 


Photo  #8 
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DIMENSIONS  IN  INCHES 


SIZE 

A 

B 

c 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 

0 

P 

S 

VBH 

48 

74 

232 

32 

16 

176 

30 

54 

56 

24 

35 

33 

48 

60 

32 

46 

* 

•o  WBH 

106 

91 

283 

74 

53 

210 

72 

64 

90 

32 

52 

43 

48 

74 

41 

64 

* 

56  WBH 

120 

116 

306 

94 

63 

216 

84 

82 

96 

42 

71 

56 

60 

96 

53 

80 

* 

56  WBH 

120 

136 

306 

94 

63 

216 

84 

96 

96 

42 

71 

63 

60 

112 

90 

* 

68  WBH 

124 

141 

327 

94 

63 

216 

94 

113 

96 

50 

80 

63 

60 

112 

64 

90 

* 

76  WBH 

133 

160 

360 

94 

63 

252 

114 

97 

132 

55 

85 

56 

60 

101 

53 

80 

* 

Photo  #5 


EXCLUSIVE 

POSITIVE  FEED  CONTROL 

Positive  feed  control  is  achieved  by  downward 
pressure  of  the  patented,  overhead-pivoted,  in- 
clined holddown,  combined  with  the  positive  con- 
veying motion  of  the  live  deck.  The  holddown 
automatically  reacts  to  variances  in  material  depth. 
The  combined  gripping  action  of  the  holddown  and 
the  live  deck  effects  a positive  feeding  action. 
Variances  in  material  size  and  texture  are  ac- 
comodated by  manual  and  automatic  controls 
which  are  used  to  coordinate  variances  in  hold- 
down, chain  and  hog  motor  speed. 


Operation  and  Components 


All  the  benefits  of  toughness  and  economy  inherit  in 
the  conventional  hog  are  present  in  horizontally  fed 
models.  A full  explanation  of  the  top-fed  hog  appears 
in  the  Wood  and  Bark  Hog  catalog  but  a review  of 
features  includes:  (1)  tough,  heavy  plate  construction 
(2)  easily  removed  and  replaced,  wear  liners  (3)  alloy 
steel  hammers  attach  to  a statically  and  dynamically 

©balanced  rotor  (4)  integral  metal  traps  are  easily  ac- 
cessed through  "quick-open"  covers.  With  all  these 
features  it’s  easy  to  understand  why  the  Jeffrey  hog 
lasts  longer  and  reduces  operating  costs. 

/ \n  operational  review  of  the  feed  table  and  holddown 
^ ppears  above.  Full  details  are  available  from  your 
Jeffrey  representative. 


REQUIRED 

COMPONENTS 

• Jeffrey  Hog 

• Jeffrey  Feed  Holddown 

• Jeffrey  Live-Feed  Bed 

• Hog  Motor 

• Jeffrey  Holddown  and  Feed  Table  Drives  and 
Controls 

OPTIONAL  EQUIPMENT 

• Structural  Hog-Motor  Base 

• Bearing  Vibration  Monitor 

• Bearing  Temperature  Monitor 

• Oil  Circulating  System 
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DIMENSIONS  IN  INCHES 


SIZE 

A 

B 

c 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 

O 

P 

s 

^^VBM 

48 

74 

232 

32 

16 

176 

30 

54 

56 

24 

36 

33 

48 

60 

32 

46 

* 

106 

91 

283 

74 

S3 

210 

72 

64 

90 

32 

52 

43 

48 

74 

41 

64 

* 

56  W8H 

120 

116 

306 

94 

63 

216 

04 

82 

96 

42 

71 

56 

60 

96 

53 

80 

* 

56  WBH 

120 

136 

306 

94 

63 

216 

04 

96 

96 

42 

71 

63 

60 

112 

64 

90 

* 

06  WBH 

124 

141 

327 

94 

63 

216 

94 

113 

96 

50 

80 

63 

60 

112 

64 

90 

* 

76  WBH 

133 

100 

300 

94 

63 

252 

114 

97 

132 

56 

85 

56 

60 

101 

53 

80 

* 
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Photo  #5 


EXCLUSIVE 

POSITIVE  FEED  CONTROL 

Positive  feed  control  is  achieved  by  downward 
pressure  of  the  patented,  overhead-pivoted,  in- 
clined holddown,  combined  with  the  positive  con- 
veying motion  of  the  live  deck.  The  holddown 
automatically  reacts  to  variances  in  material  depth. 
The  combined  gripping  action  of  the  holddown  and 
the  live  deck  effects  a positive  feeding  action. 
Variances  in  material  size  and  texture  are  ac- 
comodated by  manual  and  automatic  controls 
which  are  used  to  coordinate  variances  in  hold- 
down, chain  and  hog  motor  speed. 
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andComponents 
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All  the'  benefitsTof.  toughness  and  economy  Inherit  in 
the  conventionar^hog  are  present  in; horizontally. fed 
models.  A full  explanation  oHhe  top-fed  hog  appears 
in  the  Wood|and»:Barl^Flog?catalog'  but  a review^of 
features  incfOdes:  (1)  tdugh*  heavy  plate  construction 
(2)  easily  removed  and  replaced,  weart  liners  (3)  alloy 
steel  hammers  attach  to  a statically  and  dynamically 
balanced  rotor  (4)  integral  metal  traps  are  easily  ac- 
cessed through  “quick-open"  covers.  With  all  these 
features  it’s  easy  to  understand  why  the  Jeffrey  hog 
lasts  longer  and  reduces  operating  costs. 

operationaj  review  of  the  feed  table  and.  holddown 
pears  above.  *Full  details?"  are  available  from  your 
Jeffrey  representative. 
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REQUIRED  i 
COMPONENTS 
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Jeffrey  Hog 


• Jeffrey  Feed  Holddown 

• Jeffrey  Live-Feed  Bed 


• Hog  Motor 

• Jeffrey  Holddown  and  Feed  Table  Drives  and 
Controls 

OPTIONAL  EQUIPMENT 


Y 


• Structural  Hog-Motor  Base 

• Bearing  Vibration  Monitor 

• Bearing  Temperature  Monitor 

• Oil  Circulating  System  { ^ 


Field  Conversion  of  Residue  to  PROFIT 


Jeffrey  Portable  Hog  for  Heavy  Duty  Cleanup 


The  Jeffrey  Portable  Horizontal  Hog  consists  of  the 
complete  hogging  system  described  previously, 
mounted  on  a custom  flatbed  trailer  with  an  inclined 
belt  conveyor  included.  The  portable  system  facilitates 
field  hogging  of  clear  cut  cleanup,  storm  damage 
cleanup,  orchard  trimming  operations  and  general 
cleanup  of  wood  and  fibrous  materials  residue. 
Awkward,  oversized  residue  is  easily  handled.  Transpor- 
tation costs  are  reduced  by  movement  of  the  hogging 
operation  to  the  site. 


PHONE  OR  WRITE  FOR  COMPLETE  DETAILS 

Jeffrey  Manufacturing  Division 
Dresser  Industries,  Inc. 

Processing  Products 
P.O.  Box  387 

Woodruff,  South  Carolina  29388 
Phone  (803)  476-7523 

In  Canada: 

Jeffrey  Manufacturing  Division 
Dresser  Canada,  Inc. 

P.O.  Box  700.  LaSalle,  P.O.  H8R3Y4 
Telephone  (514)  366-2550 
Telex:  055-66144 

OR  YOUR  LOCAL  JEFFREY  REPRESENTATIVE 
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No.  California  Installation,  Mixed  Feed 
Model  45  WBH 
Model  76  WBH 
Model  56  WBH 

Positive  Feed  Components,  Model  45  WBH 
No.  California  Installation,  Urge  Infeed 
No.  California  Installation,  Plant  Site 
Model  56  WBH 


Photo  #8 


Photo  #6 


UNIVERSAL  REFINER  (HOG) 


MISCELLANEOUS  DATA 


Contact  Dick  Hall:  206/249-4415  (office) 

206/532-1500 


USERS: 

* HALCO  FENCE  AND  WIRE:  Port  Townsend,  EA 

Jerry  Short:  206/385-2004 

3"  dia  opening,  200  HP,  Produces  6 truck  loads  (13  units) 
per  shift  Cedar  Slabs,  Log  Ends,  Mill  Waste 

* WEYERHAUSER,  Philadelphia,  Miss. 

Bob  Osburn  601/656-5300 

42"  dia  opening,  300  Hp  7 days/week/3  shifts 
Wood  Yard  Clean-up 


OPERATING  DATA 


* Power  use/ton  = 200000  kwthr/month  = 8 kwhr/ton 

2500  tons/month 


Sizing  (careful  use  of  the  following  could  be  understated) 

2 loads /day  (10,000  tons/year  = 2-5  50  HP  motors  - $ 60,000) 
. 3 loads /day  (15,000  tons/year  2-125  HP  motors  - $110,000) 
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UNIVERSAL  REFINER  CORPORATION 


October  5,  1984 


N.W.  Co-Generation 
W.  601  Main  Street 
Suite  301 

Spokane,  WA  99201 

ATTN:  MR.  DAVE  VAN  HERSETT 

Dear  Dave, 

Enclosed  are  several  brochures  per  your  request  in  our  telcon  of  todays 
date.  We  are  in  the  process  of  printing  up  new  brochures,  and  will  forward  some 
to  your  attention  when  these  are  completed.  Also  enclosed  is  a snapshot  of  the 
large  Universal  Refiner  weighing  in  excess  of  70,000  lbs.,  and  infeed  conveyor 
used  to  service  that  machine  prior  to  being  shipped  to  New  Jersey. 

The  following  is  a partial  list  of  Universal  Refiner  Corporation  customers: 

Weyerhaeuser  Company  - Philadelphia,  MS 

• Quinault  Cedar  Products  - Neilton,  WA 
Boise  Cascade  Paper  Group  - Rumf ord , ME 

* Halco  Fence  & Wire  - Port  Townsend,  WA 
Thompson  Lumber  - Ailey,  GA 

A 60"  Universal  Refiner  will  be  shipped  next  month  to  the  US  Army  Supply 
Depot  in  Texarkana,  TX.  This  machine  will  serve  to  provide  fuel  for  their  new 
steam  plant,  and  will  primarily  be  used  to  grind  pallets  and  other  similar  mat- 
erial. 


A similar  machine  will  be  shipped  to  Potlatch  Corporation  in  Cloquet,  MN  some- 
time in  December.  This  machine  will  be  used  to  grind  poplar  chunks  and  stringy 
bark . 


If  further  information  is  required,  or  a meeting  is  desirable  to  further 
discuss  the  Universal  Refiner,  please  advise. 


Yours  very  truly, 


UNIVERSAL  REFINER  CORP . 


MONTE  SQUARE  • P.O.  BOX  203  MONTESANO,  WA  98563  TELEPHONE  (206)  249-4415 

20&-  57  2 ~062o  f ^ 


COMMINUTING 
( FOREST  RESIDUE, 
MUNICIPAL/INDUSTRIAL 
WASTE  FOR  PROFIT. 


UNIVERSAL  REFINER 


THE 

UNIVERSAL  REFINER... 

THE  MOST  EFFICIENT  & 

ECONOMICAL 

WASTE  REDUCTION  SYSTEM 

FOR: 


A state-of-the-art  machine  that  has  proven  the  most 
efficient  and  economical  way  to  comminute  (shred, 
grind,  pulverise)  wood  residue,  cedar  bark,  redwood 
bark,  large  pieces  of  wood  of  any  species,  tree  branches, 
stumps,  paper  products,  paper  cores  and  municipal 
bage.  It  gets  its  name  because  of  this  versatility  in  re&^B 
ing  waste  material  for  fuel  and  recycling  uses. 

What  makes  the  Universal  Refiner  so  unique  is  that  unlike 
hogs,  there  are  no  hammers,  knives  and  anvils  to  break  or 
wear  out.  The  Comminuting  is  accomplished  by  cen-  ~ 
trifugal  force  and  rolling  penetration  action,  with  the 
greatest  stress  being  on  the  material  being  processed 
rather  than  the  machine. 


TRANSPORTABLE. 


★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

Front  cover 


Transportable  Universal 
Refiner  shown  at  Murray 
Pacific,  Tacoma,  Wa.  The 
trailer  mounted,  diesel  driven 
model  comes  complete  with  in- 
feed  conveyor,  out  feed  con- 
veyor and  hydraulic  power 
system.  The  unit  is  used  for  pro- 
ducing boiler  fuel  from  tree 
limbs,  tree  tops,  bark  and  other 
waste  wood  at  log  sorting 
yards,  at  logging  operation  lan- 
dings and  areas  where  elec- 
trical power  is  not  available. 
The  infeed  system  is 
hydraulically  tilted  for  highway 
transportation. 


Universal  Refiner 
Corporation  . . . 


STATIONARY. 


Wood  Waste 
Saw  Mill  Waste 
Log  Yard  Waste 
Pallet  Reduction 
Logging  Residue 
Cut  Shop  Waste 
Paper  Products  & Cores 
Plywood  Waste 
Pressboard  Waste 
Municipal  Waste 
Railroad  Tie  Reduction 


The  Universal  Refiner  operates  at  relatively  low  constant 
power  level  and  in  most  cases  can  be  fully  loaded  with 
material  prior  to  being  started.  Particle  size  is  controlled 
through  a screen  disc  that  can  be  quickly  changed  to  pro-  ' 
duce  material  of  the  desired  size.  ~l 

Infeed  openings  presently  range  in  size  from  26"  to  62" 
diameter.  Larger  openings  available  on  special  order. 

Weight  ranges  from  15,000  lbs.  on  the  small  Universal  > 
Refiner  to  100,000  lbs.  for  the  big  models.  The  stationary  ./ 
model  with  26”  opening  pictured,  weighs  15,000  sg 
lbs.  Universal  Refiners  do  not  require  a heavy  ^ 
foundation,  and,  as  an  added  option,  they  are  d 
ideally  suited  for  portable  use  in  the  yard  or  §5 
remote  site,  mounted  on  a trailer  with  diesel 
power  (as  shown  in  the  other  illustration). 


UNIVERSAL  REFINER 

^enefits: 

•k  No  hammers,  knives  or  anvils  to  break 
or  wear  out.  Less  downtime. 

★ Much  lower  horsepower  require- 
ments. Big  energy  cost  savings. 

★ Portable  or  stationary  models.  Wide 
range  of  infeed  openings  26-96". 

★ Fast  control  of  particle  size  through 
easily  changed  screen  disc. 

★ Operating  unhampered  by  tramp 
metal  and  rocks.  Big  savings  in 
downtime  and  parts. 

★ A unique  comminuting  machine  which 
refines  cedar  bark,  redwood  bark, 
large  pieces  of  wood  of  any  species, 
tree  branches,  stumps,  rocks, 

soft  metals,  paper  products, 
paper  cores  and  municipal  gar- 
bage. It  got  its  name  because  of 
this  versatility. 


Specifications: 


20  SERIES: 


Infeed  openings:  26-46" 

Horsepower  : 125-600  hp 
Weight  : 14,000-65,000  lbs. 

Height*  : 8'8"  to  12'8" 

24  SERIES: 

Infeed  openings:  34-62" 

Horsepower  : 150-700  hp 
Weight  : 17,000  to  78,000  lbs. 

Height*  : 8'8"  to  12'8" 

* On  portable  models  the  infeed  system  is  hydraulically 
tilted  for  highway  transportation. 

* Special  large  opening  Universal 
Refiner  for  pallets. 
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Tramp  metal  that  was 
removed  from  the  Uni- 
versal Refiner  without 
breaking  the  machine 
or  causing  downtime. 


Stationary  Universal  Re- 
finer (not  bolted  to  door) 
shop  testing  spruce 
limbs  and  log  ends. 
Model  series  24  has  41" 
opening. 


Universal  Refiner  series 
20  with  33"  opening 
replaced  this  60'  diame- 
ter Wigwam  burner  — 
converting  a liability  to 
an  asset. 


Eventually  I knew  the  waste  wood 
stored  in  my  yard  over  years  would  be 
worth  money.  The  Univeral  Refiner  has 
been  working  for  months  virtually  non-stop 
producing  a steady  8 to  ten  truck  loads  of 
wood  fuel  a day  with  almost  no 
maintenance.  ’ ’ 

DON  COOK,  OWNER 
PRECISION  PRODUCTS  INC. 

CAPALIS  CROSSING,  WA. 


WHAT  THEY  SAY 
ABOUT  THE 


We  like  the  versatility  and  efficient 
operation  of  the  Universal  Refiner.  It  can 
be  used  for  making  landscaping  mulched 
bark  one  minute,  then  quickly  converted 
to  produce  boiler  fuel  from  mill  yard  waste 

the  next  ’ ’ 
TAL  EDMAN, 
OWNER/CONTRACTOR 
EDMAN  COMPANY, 
TACOMA,  WA. 


UNIVERSAL  REFINER. 


My  customer  (a  large  pulp  mill)  says  our  ROY  HANSEN 

hog  fuel  is  the  best  he  can  get.  We  're  OWNER 

more  than  satisfied  with  the  Universal  QUINAULT  CEDAR  PRODUCTS 

Refiner .”  NEILTON,  WA. 


Universal  Refiner 
24  Series  with  41" 
opening  at 
Weyerhaeuser 
Philadelphia. 
Mississippi. 


( 


Universal  Refiner 
Corporation 


C 


P.O.  Box  203 

Montesano,  Washington  98563 
206-249-4415 


6:  FOREST  RESIDUE  RECOVERY  SYSTEM  DESCRIPTION  AND  SPECIFICATIONS 


INTRODUCTION 


The  recovery  of  forest  residues  using  f eller-bunchers  and 
grapple  skidders  has  an  established  performance  record  here  in 
the  Pacific  Northwest.  In  order  to  select  the  most  cost 
effective  recovery  system,  Rayson  Brothers  visited  several 
forest  residue  recovery  operations.  The  field  trips  documented 
in  the  Appendix  A.  The  conclusions  are:  One:  The  volume  of 
material  recovered  must  utilize  equipment  to  its  capacity.  Two: 
Forest  residue  operation  must  be  integrated  with  traditional  saw 
log  and  pulp  log  recovery  operations  to  share  common  recovery 
costs  such  as  road  access,  landing  preparation,  staff 
transportation  and  equipment  maintenance. 

The  grapple  skidder  and  the  feller  bunchers  have  gone  through 
several  levels  of  improvement  in  the  last  decade.  Equipment  now 
is  more  reliable  and  has  steadily  increased  production 
capabilities.  A recent  illustration  of  this  is  shown  on  the 
following  brochure  describing  a clambunk  skidder.  Note  the 
increased  production  capabilities  and  the  impact  the  machine  has 
on  recovery  practices  and  costs.  This  machine  appears  to  be  the 
best  machine  to  recover  forest  residue  in  the  Libby  area. 


Residue  Recovery  Systems  Description 

Rayson  Brothers  have  selected  two  alternative  Residue  Recovery 
Systems  based  on  the  fuel  production  rate  and  the  state  of  the 
local  timber  harvesting  market.  Using  the  long-term  assumption 
that  the  St.  Regis  sawmill  complex  in  Libby  will  continue  to 
have  a stable  operation,  forest  residue  will  be  available  at  an 
incremental  cost  which  will  be  dependent  upon  the  harvesting 
practices  of  the  logger.  Discussions  with  independent  gypo 
loggers  in  the  Libby  area  indicate  that  they  will  probably  haul 
logging  residue  into  the  fuel  preparation  yard  for  $300  to  $400 
per  load  plus  transportation  cost.  This  alternative  system  does 
not  require  Rayson  Brothers  to  invest  in  specialized  forest 
residue  recovery  equipment  at  the  outset. 

Direct  forest  residue  recovery  operation  by  Rayson  Brothers  will 
require  the  following  minimum  production  rates: 

. Annual  tonnage  75,000  tons  per  year 

. Term  of  production  5 years 

These  production  specifications  allow  Rayson  Brothers  to 
establish  a cost  effective  operation  to  produce  a bioenergy  fuel 
for  $30  per  ton.  The  system  equipment  listing  and  performance 
specifications  are  as  follows: 
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CHIPPING  AT  PLANT:  OPTIMUM  EQUIPMENT  PERFORMANCE 

" (72,000  TONS/YEAR) 


2 JD  540  G/S  @ $101,000 

1 BC  F/B 

2 JD  500  Crawler  w/FB  @ $94,000 
1 MB  22  WTC 

1 MB  20  WTC 
1 JD  540B  G/S  (Used) 

1 JD  550  Crawler  Blade  (Used) 

1 JD  Forklift 
1 MB  3 whl  G/S 

1 1 Ton  4 WD  Crew  Cab 
1 3/4  Ton  4 WD  P/U 

1 1/2  Ton  4 WD  P/U 

2 Chain  Saws  @ $750 

1 Welder,  Torch,  Woods  Tools 

1 HD  Tool  Set 
1 Parts/Supplies  Inv. 


Office  Equip/Supplies 


Total 


$202,000 

80,000 

188,000 

138.000 

65.000 

60.000 

40.000 

$773,000 

150.000 

65.000 

$998,000 

14,500 

11,800 

10.000 

1.500 

4.000 

3.500 

5.000 

50,300 

5.500 

$1,043,800 
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MONTHLY  OPERATING  COSTS 


CHIPPING  AT  PLANT:  OPTIMUM  EQUIPMENT  PERFORMANCE  (72,000  per 

year) 


Equipment- Product ion 

Labor  - Direct  (11/22)  @ $1 
Labor  - PR  Taxes  (30%) 

Labor  - Fringe  (5%) 

Diesel 

Gas 

Repairs-Maint . 

Parts -Supplies 

Insurance-Liab.  & Casual. 

Licenses -Permits 

PU  Expense  (.25  mile) 

Stumpage 

Depreciation 

General 

Office 

Bookkeeping 

Management 

Management-PR  Txs  (10%) 
Management-Fringe  (5%) 
Legal-Acctg 
Insurance 

Travel  & Entertainment 

Other 

Equipment 

Professional  Services 
Fuel  Hauling  Contract 


TOTALS 


.00  $42,900 

12,870 
2,145 
13,200 
150 
14,654 
7,327 
9,800 
300 
2,284 
-0- 

49,038 

$154,671 

400 

880 

5,642 

1,304 

326 

400 

35 

375 

9,362 

39,196 

2,400 

55,542 

97,139 

$261,172 


Operating  Profit  (before  tax) 
GRAND  TOTAL 
SUMMARY 

Ton  Cost  $25.39 

Ton  Sale  30.47(1) 


52 , 234 
$313,406 


NET  PROFIT  $ 5.08  = $365,636 

Note  (1):  Seven  months  per  year  operating  schedule. 


The  preceding  system  describes  the  maximum  bioenergy  fuel  supply 
cost  for  the  long-term 
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7:  BIOENERGY  FUEL  HANDLING,  PREPARATION  AND  STORAGE  SYSTEM 


The  following  figures  illustrate  the  bioenergy  fuel  handling, 
preparation  and  storage  system  to  be  used.  The  system  provides 
for  the  receiving  of  several  types  of  forest  residue:  sawmill 
waste  wood,  logging  residue,  unmerchantable  sawlogs  and  sized 
wood  waste.  Trucks  can  unload  by  using  their  own  self  dumping 
capability,  or  use  the  truck  dumps.  An  on-site  grapple  can 
either  unload  trucks  or  feed  material  to  the  hog.  Waste  wood 
will  be  pushed  on  to  the  hog  infeed  conveyor  for  processing  into 
boiler  fuel.  The  hog  will  be  a Universal  Refiner  capable  of 
handling  material  up  to  32  inches  in  diameter  and  8 feet  long, 
a screen  on  the  in  feed  conveyor  will  separate  3-inch  minus 
material  to  reduce  the  load  on  the  hog.  All  prepared  fuel  will 
be  placed  on  the  hogged  level  storage  pile  for  mixing  with  fuel 
already  in  storage.  A description  of  the  fuel  handling  and 
storage  system  is  presented  in  detail  in  Task  202,  Item  4. 

8 : CONCEPTUAL  DRAWINGS 

The  conceptual  drawings  showing  the  fuel  handling,  preparation, 
and  storage  system  are  shown  schematically  on  Figures  202-4  and 
202-5,  and  shown  in  plan  on  Figures  202-14. 

9:  BIOENERGY  FACILITY  BID  SPECIFICATIONS 

The  summary  bid  specifications  for  the  fluidized  bed  combustor, 
the  cogeneration  power  plant,  and  the  fuel  receiving  and  storage 
systems  are  shown  in  Task  202,  Item  7)  Sections  A0,  B0,  and  CO, 
respectively. 
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8 : CONCEPTUAL  DRAWINGS 


(Drawings  being  prepared  by  Omicron  Engineers) 

The  following  drawings  present  the  conceptual  design  for  the 
bioenergy  conversion  facility  fuel  handling  and  preparation 


system: 

Figure  No. 

Title 

202-4 

Fuel  Handling  and  Storage  Yard 

202-5 

Fuel  Handling  and  Storage  Yard 

202-11 

Fluidized  Bed  Combustor  Site  "C"  Layout 

202-12 

6.8  mw  Power  Plant  Site  "C"  Layout 

202-13 

Cogeneration  Site  Layout 

202-14 

Fuel  Processing  Site  Plan 
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9:  BIOENERGY  FACILITY  BID  SPECIFICATIONS  INCLUDING 

PERFORMANCE  SPECIFICATIONS 

Refer  to  Task  202  Section  7. 


FACILITY 
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10:  BUDGET  QUOTATION  SUMMARY  FROM  QUALIFIED  SUPPLIERS 


Bioenergy  Fuel  Handling  and  Preparation  System 
Refer  to  Quotations  on  the  following  pages. 
Refer  to  Task  202  Section  8 for  details 
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202:  Prepare  energy  conversion  facility  operations  and  cost 
performance  specifications  for  each  energy  option,  forest 
residues  and  coal.  Prepare  conceptual  designs  and  facility 
specifications.  Secure  budget  quotations  from  potential 
suppliers  that  can  provide  long-term  support  in  the  Libby, 
Montana  area. 

Product : For  the  following  major  subsystems,  prepare 

conceptual  drawings,  plan  elevation  and  plat 
plans.  Also  prepare  a bid  specification  that 
includes  facility  performance  requirements. 

. Fuel  Receiving  and  Handling  Systems  (see  Task 
201,  Figures  202-4,  202-5,  202-6,  and  202-11.) 

. Fuel  Conversion  System  bioenergy  and  coal 
burners  (see  Figures  No.  202-1,  202-2,  202-3, 

202-7,  202-8,  202-9,  and  202-10.) 

. Emission  Control  Systems  (see  Figure  No. 
202-1,  and  202-2) 


A:  INTRODUCTION 

Phase  I results  dictated  that  the  energy  conversion  facilities 
should  include  the  dryer,  steam  and  electric  power  production. 
The  dry  facility  is  to  be  a fluid  bed  combustor- type  hot  gas 
generator.  A small  waste  wood  fueled  cogeneration  unit 
providing  both  steam  and  electric  power  for  the  mine  is  to  be 
evaluated. 

B:  TASK  REPORT  TABLE  OF  CONTENTS 

1.  Introduction 

2 . Purpose 

3.  Description  of  Bioenergy  Conversion  Facilities 

4.  Description  of  Fuel  Receiving  and  Handling  Systems 

5.  Description  of  Emission  Control  System 

6.  Conceptual  Drawings,  Process  Diagrams,  Heat  Balance, 
Plan/Elevation  Drawings  and  Pilot  Plans 

7.  Bid  Specifications  with  Facility  Performance  Requirements 

8.  Budget  Quotations:  Delivered  and  Erected 
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TASK  202  FUEL  COST  PERFORMANCE 


1)  INTRODUCTION 

The  first  phase  of  this  study  identified  the  energy  conversion 
facilities  for  burning  forest  residues  or  coal  in  place  of  oil 
to  supply  hot  air  for  W.R.  Grace's  vermiculite  dryer.  In 
addition  to  the  dryer,  a cogeneration  facility  fueled  by  wood 
waste  and/or  coal  to  supply  steam  and  electricity  for  the  mine 
is  to  be  evaluated  in  this  second  phase.  There  are  several 
configurations  that  will  be  evaluated,  these  are: 

a.  The  fluidized  bed  combustor  at  the  top  of  the  hill  with 
a fuel  handling  system  located  at  the  bottom  of  the  hill 
near  the  Kootenai  River. 

b.  The  fluidized  bed  combustor  at  the  bottom  of  the  hill 
adjacent  to  the  fuel  handling  area. 

c.  The  fluidized  bed  combustor  at  the  top  of  the  hill  with 
the  cogeneration  plant  at  the  bottom  of  the  hill 
adjacent  to  the  fuel  receiving  and  handling  facilities. 

d.  The  fluidized  bed  combustor  located  at  the  bottom  of  the 
hill  next  to  the  cogeneration  plant. 

e.  A conventional  solid  fuel  boiler  with  the  exhaust  gasses 
used  to  heat  the  vermiculite  dryer  at  the  site  at  the 
bottom  of  the  hill  (no  separate  fluidized  bed  combustor 
for  the  dryer). 

2)  PURPOSE  AND  TASK  DESCRIPTION 

This  task  will  describe  the  energy  conversion  facilities 
including  the  fluidized  bed  combustor  and  the  conventional 
cogeneration  plant,  the  fuel  receiving  and  handling  systems,  and 
the  emission  control  systems.  In  addition  to  the  drawings  that 
show  the  conceptual  design  of  the  facilities,  performance  bid 
specifications  and  budget  quotes  for  the  major  equipment  are 
also  included. 

3 ) DESCRIPTION  OF  THE  ENERGY  CONVERSION  FACILITIES 

The  description  for  the  facility  configurations  identified  as  a. 
and  b.  in  the  introduction  are  very  similar  in  that  they  include 
only  the  fluidized  bed  combustor  and  he  associated  fuel  feed 
and  temporary  storage  system.  Figure  202-3  shows  the  process 

heat  balance  for  the  combustor  at  either  location  and  Figure 
202-6  shows  the  process  diagram  for  the  fuel  handling  and 
storage  system  at  the  combustor.  Please  refer  to  the  Phase  I 
descriptions  for  Tasks  105  and  108  for  the  description  of  the 
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fluidized  bed  combustor  and  the  secondary  fuel  storage  facility. 
Figures  202-7  & 8 show  the  equipment  plan  and  elevation  layouts. 
.Figure  202-10  shows  the  site  plan  at  the  top  of  the  hill,  and 
Figure  202-11  shows  the  site  plan  at  the  bottom  of  the  hill 
adjacent  to  the  primary  fuel  handling  and  storage  facility.  As 
described  in  the  Phase  I report,  the  fluidized  bed  combustor  and 
the  fuel  feed  system  have  been  designed  to  accommodate  either 
coal  or  sized  wood  waste. 

The  configuration  "c",  fluidized  bed  combustor  to  heat  the 
vermiculite  dryer  and  a cogeneration  boiler  combination,  is 
shown  on  the  site  plan  Figure  202-13.  The  two  units  would  share 
the  large  fuel  handling  and  storage  yard  but  would  have  separate 
reclaim  systems  (see  Item  4 below  for  the  fuel  handling 
description).  The  fluidized  bed  combustor  has  been  discussed  in 
Phase  I;  however,  the  cogeneration  power  plant  has  not  and  is 
included  here. 

The  cogeneration  power  plant  consists  of  the  steam  generator  and 
the  turbine-generator  system,  with  support  systems  such  as  fuel 
handling,  ash  handling,  and  water  treatment,  electrical 
substation,  and  controls.  The  power  system  is  shown 
schematically  on  Figure  202-1.  The  basic  operating  principles 
of  the  system  are  the  following: 

A conventional  water-cooled  pinhole  grate  boiler  is  used  to  burn 
the  hogged  wood  fuel  and  produce  steam.  Fuel  enters  the  boiler 
through  two  stokers,  each  fed  by  a 20-minute  surge  bin  and  a 
screw  feeder.  Bottom  ash  from  the  burned  fuel  is  collected  in 
hoppers  below  the  furnace  grate,  periodically  passes  through  a 
combustion  air  heater,  and  enters  a mechanical  separator 
followed  by  a venturi-type  wet  scrubber  to  remove  particulates. 

Steam  is  generated  at  600  psia  and  750  degrees  F.  This 
temperature  and  pressure  are  typical  for  power  boilers  in  this 
size  range  (77,000  lbs/hr.). 

Steam  leaves  the  boiler  and  enters  the  high  pressure  end  of  the 
turbine.  Extraction  stream  is  removed  from  the  turbine  at  165 
psia  to  be  used  for  operating  the  boiler  feed  water  pump  driver 
and  for  heating  feed  water  in  the  deaerator.  A second 
extraction,  at  50  psia,  provides  5600  lbs/hr  steam  for  3-inches 
hga  (115°  F).  Cooling  water  to  remove  heat  from  the  condenser 
comes  from  a mechanical  draft  cooling  tower.  The  condensed 
steam  is  pumped  to  a direct  contact  heater/deaerator  where  it  is 
heated  with  steam  and  non-condensibles  are  removed.  Finally, 
the  heated  water  is  boosted  by  a high  pressure  pump  to  the  500 
psia  boiler  pressure  before  it  enters  the  boiler. 

A.  step-up  transformer  is  utilized  to  raise  the  13,800  volt 
generator  voltage  to  match  the  utility  line  voltage.  Protective 
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relaying  is  installed  to  meet  both  the  needs  of  the  new 
generating  equipment  and  the  requirements  for  interconnection  to 
the  utility.  Relays  installed  to  protect  the  interconnection 
include  ground  fault  protection,  over  current,  over  and  under 
voltage  and  under  frequency. 

A central  control  room  within  a pre-engineered  building  is 
located  near  the  turbine  generator  area.  It  houses  the  motor 
control  center  required  for  the  motor  drives  in  the  plant.  It 
also  contains  all  the  control  panels  for  the  boiler,  fuel 
handling,  water,  and  turbine-generator  systems.  Data 
acquisition  on  all  plant  operations,  control  of  the  boiler  and 
turbine-generator,  and  monitoring  of  the  alarm  status  of  all 
systems  is  possible  from  this  central  location. 

The  description  of  the  energy  conversion  system  that  utilizes 
the  conventional  boiler  to  generate  the  heat  for  the  dryer  as 
well  as  to  generate  electricity  and  process  steam  is  identical 
to  the  previous  discussion  with  the  following  additions: 

Off  the  boiler  upstream  of  the  air  heater,  passed  through  a 
mechanical  separator  to  remove  the  larger  ash  particles  and  then 
directed  into  the  vermiculite  dryer.  However,  to  provide  enough 
heat  for  the  dryer  (24.8  million  BTU/hr),  the  temperature 
differential  across  the  dryer  must  be  470  degrees  F (inlet 
temperature  of  610  F and  an  outlet  temperature  of  140  F).  The 
process  diagram  with  energy  balance  is  shown  on  Figure  202-2.  A 
boiler  sized  for  a 6.8  MW  electrical  output  would  have 
approximately  226,550  #/hr.  exhaust  flow  rate,  which  would  be 
significantly  less  than  the  current  gas  flow  through  the  dryer 
of  approximately  660,000  #/hr.  In  addition,  the  inlet  and  mean 
temperatures  are  850  F and  775  F,  respectively,  with  the  current 
oil  burner  system.  If  the  surface  moisture  can  be  removed  from 
the  vermiculite  with  the  lower  inlet  and  mean  temperatures  and 
lower  gas  velocities  without  product  degradation,  this  may  be  a 
satisfactory  application.  However,  it  is  recommended  that  tests 
be  run  on  the  existing  dryer/burner  configuration  to  evaluate 
drying  with  lower  air  flows  and  lower  temperatures. 

The  configuration  that  utilizes  the  conventional  boiler  only  has 
to  its  benefit  lower  costs  for  capital  equipment  but  there  may 
be  difficulties  maintaining  satisfactory  combustion  with  very 
moist  fuel  and  no  air  preheating  at  less  than  full  load.  The 
swings  in  demand  for  the  vermiculite  dryer  create  another  degree 
of  complexity  for  the  fuel  feed  system  control. 

4 ) FUEL  RECEIVING  AND  HANDLING  SYSTEMS 

The  fuel  receiving  and  storage  facilities  adjacent  to  the 
fluidized  bed  combustor  at  the  top  of  the  hill  are  shown 
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schematically  on  Figure  202-6  and  on  the  site  plan  on  Figure 
202-10.  Please  refer  to  the  Phase  I Report  Task  105  for  the 
description  of  this  system. 

The  main  fuel  receiving  and  handling  system  is  shown  on  Figures 
202-4  and  202-5.  Figure  202-4  illustrates  the  fuel  handling 
process  utilizing  a log  chipper  to  reduce  forest  residue  and 
surplus  logs  to  the  proper  size  for  burning.  Logs  are  unloaded 
from  trucks  by  a mobile  grapple  and  placed  in  storage  or  loaded 
directly  on  the  log  deck  that  feeds  the  chipper.  A parallel 
flow  path  is  provided  for  wood  waste  that  is  sized  for 
satisfactory  handling  in  a truck  dumper  and  belt  conveying 
system.  Large  20  unit  vans  will  be  weighed  on  the  combination 
truck  dumper/scale  prior  to  being  emptied  into  a hopper.  The 
hopper  is  a disc  screen.  An  electric  magnet  upstream  of  the 
screen  removes  any  potentially  damaging  tramp  iron.  The  screen 
allows  pieces  3 inches  and  smaller  to  pass  through  onto  a belt 
conveyor  for  stackout  on  the  storage  pile.  Oversized  pieces  are 
dropped  into  a hammer  hog  for  size  reduction  before  placement  on 
the  storage  pile.  Fuel  is  maneuvered  in  the  storage  yard  by  a 
front-end  loader  that  can  load  trucks  for  shipment  to  the  top  of 
the  hill  or  pile  fuel  on  the  reclaim  conveyors  for  the  energy 
conversion  facilities  adjacent  to  the  fuel  yard. 

An  alternate  to  using  a separate  chipper  and  hammer  hog  as 
described  above  is  to  install  a single  Universal  Refiner.  The 
refiner  also  provides  its  own  screening,  thereby  eliminating  the 
need  for  the  disc  screen  as  well.  A bucking  saw  is  required  to 
cut  the  logs  into  segments  that  can  be  loaded  into  the  refiner. 

5.  EMISSIONS  CONTROL  SYSTEMS 


The  configuration  that  has  the  fluidized  bed  combustor  at  the 
top  of  the  hill  uses  a multiple  cyclone  particulate  collector 
and  the  existing  vermiculite  dryer  fabric  filter  dust  collector 
(bag  house)  to  reduce  the  particulate  emissions  for  the 
combustor  carryover  and  the  dryer  dust  carryover.  Gaseous 
emissions  such  as  oxides  of  nitrogen,  carbon  dioxide  and  sulfur 
dioxide  will  be  untreated.  The  nitrogen  oxides  and  the  carbon 
dioxide  levels  will  be  equal  or  less  than  the  existing  oil  fired 
burner  emissions  for  both  the  wood  and  coal  fuel  cases.  The 
coal,  however,  has  a small  amount  of  sulfur  (0.3%)  that  will 
produce  about  85.8  tons  per  year  of  sulfur  dioxide. 

The  emissions  control  for  the  stand  alone  conventional  boiler 
cogeneration  plant  will  have  a multiple  cyclone  particulate 
collector  and  venturi-type  flue  gas  scrubber.  The  particulate 
emissions  will  be  211  and  232  tons  per  year,  respectively  for 
100%  burning  of  wood  and  100%  burning  of  coal.  The  gaseous 
emissions  of  carbon  dioxide,  oxides  of  nitrogen,  and  sulfur 
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dioxide  will  be  untreated.  The  listing  below  shows  the 
anticipated  levels  of  these  emissions  for  wood  and  coal: 


Emission  (tons/yr) 

Wood 

Coal 

CO 

112 

169 

NOx 

112 

225 

S02 

— 

422 

For  the  configuration  that  utilizes  the  conventional  boiler  to 
provide  the  hot  gasses  for  the  vermiculite  dryer,  a particulate 
removal  method  other  than  a fabric  filter  (bag  house)  will  be 
necessary  since  the  exhaust  gas  temperature  out  of  the  dryer 
will  be  too  low  to  prevent  caking  due  to  moisture.  An  electro- 
thermostatic precipitator  or  venturi  scrubber  would  be  suitable 
for  this  application.  The  scrubber  having  the  lower  initial 
capital  cost  will  have  higher  operating  costs.  The  estimated 
emissions  for  this  configuration  are  listed  below: 


Emissions  (tons/yr) 

Wood 

Coal 

CO 

131 

197 

NOx 

131 

263 

S02 

— 

492 

Particulate 

246 

271 

202-7 


6 . CONCEPTUAL  DRAWINGS 

The  following  is  a listing  of  the  figures  that  comprise  the 
conceptual  drawings  for  Task  202: 

Figure  Number  Description 


202-1 

System  diagram  & heat  balance 

cogeneration  plant 

202-2 

System  diagram  & heat  balance 

cogeneration  plant  with  exhaust  to  dryer 

202-3 

System  diagram  & heat  balance  fluid  bed 
combustor 

202-4 

System  diagram  fuel  handling  with  chipper 
and  hog 

202-5 

System  diagram  fuel  handling  with 

vertical  chipper 

202-6 

System  diagram  fuel  handling  & storage 
for  fluid  bed  combustor 

202-7 

Plan  view-fluid  bed  combustor 

202-8 

Plan  view-cogen.  power  plant 

202-9 

Elevation  view-cogeneration  power  plant 

202-10 

Site  plan-fluid  bed  combustor 

202-11 

Site  plan-fluid  bed  combustor  & fuel 
handling  at  river 

202-12 

Site  plan-cogeneration  power  plant 

handling  at  river 

202-13 

Site  plan-fluid  bed  & cogeneration  plant 
at  river 

202-14 

Site  plan-fuel  receiving  with  vertical 
chipper 
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7. 


SUMMARY  BID  SPECIFICATIONS 
REQUIREMENTS 


FACILITY  PERFORMANCE 


Following  are  the  summary  specifications  for  the  three  major 
systems  or  component  groups.  They  are  the  fluidized  bed  energy 
conversion  system,  the  cogeneration  power  plant,  and  the  fuel 
receiving  and  storage  systems.  These  summary  specifications  are 
not  intended  to  be  rigorous  and  are  not  sufficient  for 
satisfactory  bid  requests  and  evaluations. 

A)  Fluidized  Bed  Energy  Conversion  System 

1.  A system  utilizing  wood  waste  and/or  coal  shall  produce 
24.8  MMBTU/hr . in  the  form  of  blended  hot  exhaust  gasses  at  850 
degrees  F.  and  108,000  to  125,000  pounds  per  hour  for  use  in  the 
vermiculite  dryer.  The  system  is  to  be  located  near  Libby, 
Montana  at  an  approximate  3500  foot  elevation. 

2.  The  scope  of  supply  of  the  fluidized  bed  energy 
conversion  system  shall  include  all  equipment,  materials  and 
installation  from  the  fuel  dump  hopper  through  the  connection  at 
the  vermiculite  dryer  including  all  auxiliaries. 

3.  The  exhaust  shall  be  cleaned  prior  to  entering  the  dryer 
so  that  there  is  less  than  01.8  gr/SCF  of  particles  10  microns 
or  larger. 

4.  The  fuel  feed  system  must  handle  wood  waste  sized  to  3" 
minus  and  coal  three-eights  minus  without  significant 
modification  or  operator  interaction. 

5.  The  dual  feed  and  storage  system  shall  be  able  to  supply 
enough  fuel  for  100%  output  for  16  hours. 

6.  The  fuel  burn  rate  shall  be  less  than  6200  #/hr  for  wood 
at  4000  BTU/#  and  3260  #/hr  for  coal  at  8000  BTU/#  at  the  rated 
output. 


7.  An  ash  removal  system  shall  be  provided  for  manual  or 

automatic  ash  removal  from  the  combustor  and  mechanical 

separator . 

8.  All  controls  for  fuel  feed  and  combustion  air  flow  are  to 
be  included. 

9.  All  structural  steel,  component  support  steel  and  access 
platforms  are  to  be  included. 

10.  The  installation  services  shall  include  site 
preparation,  30-day  start  up  and  operator  training. 
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B ) Cogeneration  Power  Plant 


1.  The  cogeneration  power  plant  shall  produce,  on  a 
continuous  basis,  6.0  MW  of  net  electrical  power  as  well  as  5600 
#/hr  of  50  psia  saturated  steam  for  process  use. 

2.  The  scope  of  supply  shall  be  from  the  fuel  surge  bins  at 
the  boiler  through  the  exhaust  stack  and  the  electrical  tie-in 
with  the  utility,  including  boiler,  turbine  generator,  and  all 
auxiliary  equipment. 

3.  The  fuel  burn  rate  shall  be  32,200  #/hr  for  wood  with  a 
nominal  heating  value  of  4000  BTU/ # at  40%  moisture. 

4.  The  flue  gas  cleanup  system  and  boiler  combustion 
controls  shall  limit  the  particulate,  NOx  and  CO  emissions  to 
246  tons/yr.,  131  tons/yr.,  and  131  tons/yr.,  respectively. 

5.  All  controls  for  fuel  feed  and  combustion  air  flow  are  to 
be  included. 

6.  All  structural  steel,  component  support  steel  and  access 
platforms  are  to  be  included. 

7.  An  ash  removal  system  shall  be  provided  for  ash  removal 
from  the  boiler  hoppers  and  dust  collection  equipment. 

8.  A water  treatment  system  shall  be  provided  to  pretreat 
boiler  makeup  water  and  to  provide  chemical  treatment  to  the 
feedwater  compatible  with  the  boiler  operating  conditions. 

9.  The  boiler,  turbine  generator  and  all  other  equipment 
that  requires  protection  from  the  elements  shall  be  inside  a 
building ( s ) . 

10.  The  cooling  water  for  the  steam  condensor  shall  be 
provided  by  cooling  tower. 

11.  All  pumps  associated  with  the  power  cycle  shall  have  100% 
installed  spares. 

12.  The  power  plant  shall  have  zero  waste  water  discharge. 

13.  The  installation  services  shall  include  site  preparation, 
30-day  startup  and  operator  training. 

C ) Fuel  Receiving,  Handling,  and  Storage 

The  scope  of  supply  for  the  fuel  receiving,  handling  and  storage 
system  shall  include  all  support  steel,  power  and  control 
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wiring,  drivers  (motor  or  engines),  and  all  materials, 
components,  and  installation  services  required  for  a fully 
operational  system.  Foundations  will  be  provided  by  others. 

1.  The  fuel  receiving  system  scope  of  supply  shall  include  a 
truck  scale,  truck  dumper  with  live  bottom  drag  chain  conveyor, 
electro  magnet,  disc  screen,  hammer  hog,  and  the  conveyor  belts 
connecting  the  truck  dumper  with  the  screen  receiving  system 
shall  be  sized  to  handle  four  18-unit  truck  loads  of  wood  waste 
consisting  of  6-inch  minus  material  in  one  hour. 

2.  The  fuel  reclaiming  system  shall  include  an  under  pile 
drag  chain  reclaimer  a minimum  of  48  inches  in  width,  a conveyor 
belt  to  the  boiler  building,  a flight  conveyor  to  distribute  the 
fuel  to  the  feeder  surge  bins,  and  a return  conveyor  back  to  the 
storage  yard.  The  reclaiming  system  shall  be  sized  to 
continuously  supply  3 -inch  minus  wood  waste  material  to  the 
boiler  at  a rate  of  36,000  #/hr. 

3.  As  an  option,  the  fuel  receiving  system  shall  have  a 
separate  subsystem  to  handle  whole  logs.  A log  deck,  feed 
conveyor,  and  a whole  log  chipper  shall  be  supplied  and 
installed.  The  subsystem  shall  be  sized  to  handle  18-inch 
diameter  logs  and  produce  60  tons  per  hour  of  3-inch  minus 
material. 


8 . BUDGET  QUOTATIONS;  Delivered  and  Erected 


The  budget  costs  for  the  fluidized  bed  combustor  and  the 
associated  fuel  handling  system  were  presented  in  Phase  I Task 
105  Tables  1,  2,  and  3.  The  budget  costs  for  the  cogeneration 

power  plant  to  produce  process  steam  and  6.8  MW  of  electricity 
are  presented  below: 

A)  Boiler  Package 

- Steam  Generator  with  Controls 

- Water-Cooled  Pinhole  Grate 

- Mechanical  Particulate  Collector 

- Venturi-Type  Wet  Scrubber 

- Stack 

- Forced  Draft  Fan,  Induced  Draft  Fan,  Overfire  Air  Fan 

- Deaerator 

- Boiler  Feedwater  Pumps 

Price  Installed:  $2,630,000 

B)  Turbine/Generator  Package 

- Steam  Turbine  with  Lube  Oil  System  and  Controls 

- Condensor 

Price  Installed:  $750,000  (used  reconditioned) 

C)  Miscellaneous  Pumps 

- Condensation  Pumps  (2) 

- Circulating  Water  Pumps  (2) 

- Circulating  Water  Booster  Pumps  (2) 

- Building  Pumps  ( 2 ) 

- Boiler  Blowdown  Pump 

- Fire  Water  Pump 

Price  Installed  $80,000 

D)  Miscellaneous  Mechanical  Equipment 

- Air  Compressor  System 

- Building  Ventilation  Units 

- Control  Building  HVAC 

- Building  Units  Heaters 

- Piping  and  Valves 

Price  Installed:  $335,000 
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E)  Fuel  Handling  Equipment 

- Truck  Dumper  and  Scale 

- Truck  Dumper  Hopper  with  Live  Bottom 

- Belt  Conveyor  to  Hog  Tower 

- Disc  Screen 

- Hammer  Hog 

- Stackout  Conveyor 

- Reclaim  Pit  with  Live  Bottom 

- Belt  Conveyor  to  Boiler  House 

- Flight  Conveyor  for  Fuel  Distribution 

- Returns  Conveyor  to  Fuel  Pile 

Price  Installed:  $950,000 

F)  Electrical  Equipment 

- Earth  Work 

- Foundations  for  Boiler,  Turbine,  and  Control  Buildings 

- Foundations  for  Fuel  Handling,  Cooling  Tower  and  Misc. 
Equipment 

- Structural  Steel  for  Buildings  and  Walkways 

- Siding,  Roofings,  Insulation 

- Drains,  Sewer,  Grading  and  Miscellaneous 

Price  Installed:  $650,000 

H)  Project  Engineering  and  Indirect  Costs 

- Engineering 

- Site  Supervision 

- Miscellaneous  Construction  Fees  and  Costs 

- Contingency 

- Profit 

Price:  $1,675,000 


TOTAL  PROJECT  BUDGET  COST:  $7,490,000 
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. Energy  Products  of  Idaho,  Coeur  d'Alene,  Idaho 
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1.  Grantee: 


Rayson  Brothers  Logging  Company 
Route  1,  Box  886 
Libby,  Montana  59923 
406/293-9306 

2.  Project  Consultant: 

David  G.  Van  Hersett,  P.E. 
Resource  Development  Associates 
West  601  Main  Avenue,  Suite  301 
Spokane,  WA  99201 
509/838-8024 

3.  Location  of  Project: 

Libby,  Montana 

4.  Funding: 


Total  Project  Cost: 
Amount  of  Grant: 

Project  Scope: 


$2,421,510 

116,000 


The  Grantee  shall  investigate,  design  and  document  the 
feasibility  of  using  forest  residue  in  the  vicinity  of  Libby, 
Montana  to  replace  oil  and  coal  as  a long-term,  cost-effective, 
dependable  energy  supply  for  the  vermiculite  mine.  The  Grantee 
shall  research  and  document  basic  information  including,  but  not 
limited  to  a site  specific  data  base  of  wood  resources,  recovery 
and  combustion  technology  data,  environmental  and  economic 
constraints,  institutional  barriers  and  interfaces,  and  the 
development  of  specific  guidelines  for  facility  sizing  for  the 
proposed  bioenergy  supply  and  conversion  facilities.  The 
Grantee  shall  develop  the  conceptual  and  preliminary  engineering 
designs  and  cost  estimates  for  all  required  bioenergy  facilities 
and  compare  the  economics  and  risks  to  the  present  oil  facility 
and  to  a coal  option.  The  Grantee  shall  document  proven  fuel 
supply  systems,  fuel  supply  contracts,  permits  and  licenses, 
financial,  environmental,  siting  and  management  requirements. 
The  Grantee  shall  seek  to  demonstrate  that  the  proposed  energy 
fuel  is  a reliable,  cost-effective  substitute  for  coal  and  oil 
at  the  W.R.  Grace  mine.  More  specifically  the  Grantee  shall 
perform  the  following  tasks  that  have  been  organized  into  a 
sequence  of  project  milestones.  The  milestones  have  been 
organized  to  provide  the  most  important  information  as  early  as 
possible  so  that  the  study  can  be  terminated  if  the  project  does 
not  appear  feasible. 
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Tasks  203:  Fuel  Supply  Cost 


1 . 0 Introduction 


The  fuel  supply  system  developed  in  Phase  I to  meet  the  needs 
of  W.R.  Grace  & Co.  yields  the  lowest  cost  firm  bioenergy 
supply  system  and  utilizes  the  best  options  of  the  existing 
forest  products  industry  as  follows:  20-year  contract  with 
Rayson  Brothers  Logging  Company  to  supply  bioenergy  fuel  to 
W.  R.  Grace  & Co.  Rayson  Brothers  will  use  its  expertise  in 
the  local  forest  products  industry  to  secure  fuel  from 
several  area  sawmills.  . This  low  cost  fuel  will  be  backed  up 
by  nearby  logging  residue  recovery  operations.  The  third 
level  of  long-term  back-up  will  be  blending  coal 

shipped  in  from  a Canadian  coal  mine  110  miles  away.  Short 
term  back-up  will  be  provided  by  using  existing  oil  and 
propane  systems  now  operated  by  W.  R.  Grace  & Co. 

2.  Task  Description  and  Purpose 

Prepare  fuel  supply  system  operational  and  cost  performance 
specifications  for  each  energy  option,  forest  residue  and 
coal.  Define  in  detail  the  fuel  resource  base  reserves. 
Explore  methods  to  secure  rights  to  secure  bioenergy 
resources  with  the  forest  residue  managers.  Locate 
documentation  sources  that  identify  the  existence  of  non-used 
renewable  forest  residues.  Supported  with  documented 
experience  of  currently  operating  successful  forest  residue 
recovery  operations  combined  with  the  decades  of  Rayson 
Brothers  logging  experience  in  the  Libby  area,  prepare 
bioenergy  fuel  supply  system  operational  and  cost  performance 
specifications.  Prepare  the  expected  delivered  fuel 
specification.  Prepare  similar  information  for  the  coal 
option. 

Product : Fuel  supply  system  operational  and  cost 
characteristics  for  bioenergy  and  coal  fuels. 
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3.  Define  Resource  Base  for  Each  Energy  Option: 

Bioenerqy  and  Coal 

3 . 1 Bioenerqy  Resource  Base  (Waste  Wood) 

The  primary  industry  in  Northwestern  Montana  is  the  forest 
products  industry.  A study  conducted  by  Charles  E.  Keegan, 
III  and  Timothy  P.  Jackson  titled  "Mill  Residue  Availability 
in  the  Inland  Empire",  Bureau  of  Business  and  Economic 
Research,  University  of  Montana,  Missoula,  Montana  concluded 
that  3,263,000  tons  per  year  of  mill  residue  is  produced  by 
the  sawmills  within  a 100-mile  haul  of  Libby.  Existing  pulp 
mills  and  board  plants  use  1,936,000  tons  per  year;  1,000,000 
tons  per  year  is  existing  log  fuel  uses,  miscellaneous  25,000 
tons  per  year  and  288,000  tons  per  year  unutilized.  This 
report  confirms  the  results  of  the  sawmill  fuel  survey 

conducted  in  Task  201.  Our  own  survey  of  26  sawmills  within 
a 100-mile  haul  of  Libby  identified  313,000  tons  per  year  of 
millwaste.  Fourteen  sawmills  producing  168,000  tons  per  year 
were  identified  as  potential  suppliers. 

3 . 2 Coal  Resource  Base 

Two  major  metallurgical  coal  mines  are  in  operation  in  Canada 
110  miles  north  of  Libby,  Montana.  They  market  coal 

worldwide.  The  annual  coal  production  from  their  mines 

ranges  from  two  to  six  million  tons  per  year.  A lower 
quality  thermal  coal  is  produced  in  the  process  of  mining  for 
the  higher  quality  metallurgical  coal.  One  to  two  million 
tons  per  year  are  sold  to  foreign  and  domestic  markets.  The 
proven  coal  reserves  are  in  excess  of  500  million  tons  for 
all  three  coal  mines.  Approximately  100  to  200  million  tons 
of  coal  are  expected  to  be  mined  in  the  next  20  years. 

A third  coal,  refuse  coal,  a waste  byproduct  of  the  coal 
washing  plant,  is  available  for  purchase.  Several  large  coal 
refuse  piles  are  available,  and  these  refuse  coal  piles  are 
expected  to  grow  each  year.  The  30  percent  ash  and  high 
proportion  of  fines  make  this  coal  undesirable  for  export. 
Approximately  500,000  tons  are  currently  available.  The  mine 
produces  approximately  500,000  tons  of  refuse  coal  annually. 
The  conclusion  is  that  there  is  a long-term  fuel  supply 

. reserve  to  provide  a secure  coal  fuel  supply  for  the  project. 
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4.  Secure  Commitments  From  Forest  Residue  Managers  And 
Sawmills  Interested  In  Being  Potential  Fuel  Suppliers. 

4.1  Forest  Residue  Suppliers 

Both  the  U.  S.  Forest  Service  and  the  Montana  Department  of 
Forestry  have  actively  participated  in  this  feasibility 
study.  In  Milestone  1 and  2,  the  U.  S.  Forest  Service  staff 
assisted  in  the  identification  of  the  procedures  we  would  use 
to  utilize  forest  residues.  Because  of  the  public  lands 
policies,  no  long-term  commitment  can  be  offered  by  either 
the  U.  S.  Forest  Service  or  the  Montana  Department  of 
Forestry.  However,  as  no  local  market  exists  for  forest 
residues,  we  can  bid  at  public  auction  for  the  rights  to 
these  waste  materials.  We  would  be  the  only  bidder,  so  would 
be  able  to  secure  fuel  supplies.  The  procedures  and  sample 
forms  are  in  the  appendix  of  this  report.  Additionally,  our 
forester  working  with  the  U.  S.  Forest  Service  staff  has 
prepared  an  outline  of  an  agreement  that  could  be  used  to 
secure  the  rights  to  forest  residue.  This  outline  is  in  the 
appendix  of  this  report. 

4 . 2 Sawmill  Residue  Sources 

Twenty-seven  sawmills  were  surveyed  to  determine  the  quantity 
of  sawmill  waste  wood  available  and  determine  the  interest  in 
being  a potential  supplier  of  fuel.  Fourteen  sawmills 
indicated  an  interest,  representing  168,225  tons  per  year  of 
sawmill  waste  wood.  A follow-up  survey  form  was  sent  to  the 
mills  expressing  interest.  Seven  of  the  14  sawmills 
responded,  representing  168,225  tons  per  year  of  fuel. 

5.  Availability  of  Forest  Residue  as  a Fuel  Supply  Reserve. 

Large  quantities  of  forest  residue  exist  in  the  area 
surrounding  Libby,  Montana.  As  discussed  in  Phase  1,  the  two 
most  readily  available  components  are  stand  conversion 
residue  and  logging  residue.  The  focus  of  the  analysis  for  a 
fuel  supply  was  originally  directed  at  stand  coversion 
residue.  It  was  believed  that  if  sufficient  volumes  of 
residue  from  stagnant  stands  of  lodgepole  pine  were  available 
under  the  right  conditions  (road  and  on  slopes  under  twenty 
percent),  Rayson  Brothers  would  offer  the  W.R.  Grace  plant  a 
long-term  secure  source  of  wood  fiber  for  fuel  at  a 
reasonable  cost.  The  analysis  revealed  that  volumes 
available  under  these  "right  conditions"  would  not  be 
sufficient  to  supply  the  entire  needs  of  the  W.  R.  Grace 
plant . 


203-3 


The  decision  was  made,  therefore,  to  use  wood  fiber  residue 
from  the  manufacture  of  lumber  (mill  residue)  as  the  primary 
source  and  to  propose  forest  residue  material  from  stagnant 
lodgepole  pine  sites  or  logging  residue  as  a backup  fuel 
source.  This  backup  source  may  be  required  only  in  years  in 
which  lumber  production  and  related  mill  residue  output  was 
significantly  below  average. 

Frequency;  A backup  fuel  supply  may  be  required  only  in 
recession  years  for  the  wood  products  industry.  These  are 
years  in  which  lumber  production  and  related  mill  residue 
output  is  reduced  significantly  below  its  normal  level.  This 
has  occurred  in  four  of  the  previous  ten  years,  but  only  five 
of  the  last  25  years.  It  is  difficult  to  predict  the 
occurrence  of  the  downturns  in  the  industry  but  based  on 
historical  data,  from  one  year  in  three  to  one  year  in  five 
can  be  expected  to  be  a year  of  low  lumber  production. 

Stagnant  Lodgepole  Pine  Stands;  As  indicated  in  Phase  1 
(Table  101-A-2),  given  a fifteen-year  liquidation  schedule, 
slightly  more  than  6,200  green  tons  per  year  would  be 
available  annually  from  the  conversion  of  stagnant  lodgepole 
pine  stands  on  level  terrain.  If  the  material  from  these 
stands  was  needed  only  intermittently  --  every  three  to  five 
years  — several  times  the  6,200  green  tons  would  certainly 
be  available  in  the  years  in  which  the  forest  residue 
material  was  required.  There  is  no  current  or  projected 
demand  for  the  material,  and  land  managers  in  the  region  have 
funds  to  pay  to  convert  only  a very  small  portion  of  acreage 
in  need  of  conversion.  Other  uses  and  land  management 
treatment  will  therefore  eliminate  only  a very  small  portion 
of  the  total  volume  available. 

Logging  Residue  Availability:  Logging  residue  material 
currently  left  on  logging  sites  would  offer  an  alternative 
fuel  supply  which  should  be  readily  available  in  large 
volumes  even  in  years  when  mill  residue  is  in  low  supply. 

Logging  residue  volumes  are  reduced  in  nearly  direct 
proportion  to  harvest  levels.1  Based  on  1982  harvest  levels 
in  Kootenai  National  Forest,  supplies  of  logging  residue  in 
the  Libby  area  would  have  been  reduced  approximately 
twenty-five  percent  over  the  level  for  a year  of  average 
timber  harvest.  Logging  residue  volumes  for  a year  such  as 
1982  --  the  worst  year  for  the  industry  since  the  Great 
Depression  --  would  still  exceed  150,000  green  tons  if  only 
cull  logs  were  recovered.  Whole  tree  logging  opportunities 
would  increase  this  volume  by  an  additional  200,000  to 
250,000  green  tons.  Costs  and  estimated  available  volumes 
are  indicated  in  Table  203-A-l. 


1It Is  true  that  utilization  standards  change  during 
recession  years.  For  example,  more  pulp  wood  is  often 
harvested.  The  inventory  on  which  the  volume  estimates  were 
made  was  done  during  1982,  a recession  year,  and,  therefore, 
should  be  representative  of  utilization  during  a recession 
year.  203-4 


Table  203-A-l 


Volumes  and  Cost  of  Logging  Residue  Available  During  a 
Recession  Year  Through  Alternative  Recovery  Systems 
Libby,  Montana  Supply  Zone 
1986  - 1995 


Residue  Recovery  System 

Volume 
(000s  Green 

Estimated  Costa 
Tons)  (1984  Dollars) 

Log- length  system*1 * 3 

Tractor  ground 

135 

$20/green  ton 

Cable  ground 

45 

$50/green  ton 

Whole  tree  systemsc 

In-woods  processing 

195a 

$14-26/green  ton 

Mill  site  processing 

225e 

$10-24/green  ton^ 

609 

$26/green  ton 

Source:  University  of  Montana,  Bureau  of  Business  and 
Economic  Research,  Libby,  Montana  Logging  Residue  Inventory 
(Missoula,  Montana  1984). 

aCosts  do  not  include  profit  and  risk. 

bA  log- length  system  involves  recovering  cull  trees,  logs, 
and  cull  portions  of  sawtimber  trees  in  conjunction  with  the 
sawtimber  logging  operation. 

cWhole  tree  systems  involve  recovering  unmerchantable  tops 
and  crowns  of  sawtimber  trees  as  well  as  crowns,  tops,  and 
boles  of  submerchantable  trees  not  part  of  sawtimber  growing 
stock. 

dCrowns  and  unmerchantable  tops  of  sawtimber  trees  and  whole 

submerchantable  trees. 

eCrowns  and  tops  of  sawtimber  trees. 

^Does  not  include  additional  haul  cost  if  the  wood  fiber  is 
not  processed  at  the  same  mill  at  which  the  sawtimber  is 
processed. 

9whole  submerchantable  trees. 

During  the  previous  recession  years  of  1974,  1975,  1980, 
1981,  and  1982,  a portion  of  the  logging  work  force  shifted 
to  the  harvest  of  dead  and  cull  green  timber  (forest  residue) 
to  supply  the  pulp  and  paper  industry.  The  pulp  and  paper 
industry  normally  is  supplied  by  coarse  or  chippable  mill 
residue  which  is  reduced  below  demand  in  years  of  lower  than 
average  lumber  and  plywood  production. The  total  timber 


1The  W.R.  Grace  plant  would  not  be  competing  for  the 
chippable  component  of  mill  residue.  The  mill  residue  used 

for  fuel  would  be  bark  and  fine  residue  of  which  there  is  a 
much  larger  excess  supply. 
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harvest  including  pulpwood  during  these  recession  years  has 
generally  been  well  below  the  average.  Indicated  below  are 


total  timber 

harvest  levels  on  the  Kootenai  National  Forest 

for  the  years 

1974  through  1983. 

Million  Board 

Million  Board 

Feet  Scribner 

Feet  Scribner 

Year 

(MMBF) 

Year 

(MMBF) 

1974 

144 

1979 

178 

1975 

154 

1980 

138 

1976 

188 

1981 

159 

1977 

224 

1982 

127 

1978 

199 

1983 

225 

Source : 

U.S.  Forest  Service 

, Region 

1. 

During  these 

: recession  years, 

logging 

has  been  down 

considerably. 

indicating  an  underutilized 

logging  work  force. 

Presented  below  is  employment  in 

Lincoln 

County,  Montana's 

wood  products 

industry  from  1974 

through  1982. 

Number  of 

Number  of 

Year 

Workers 

Year 

Workers 

1974 

1,255 

1979 

1,552 

1975 

1,213 

1980 

1,192 

1976 

1,345 

1981 

1,222 

1977 

1,501 

1982 

906 

1978 

1,501 

Source : 

U.S.  Department  of 

Commerce . 

Average  employment  during  the  recession  years  of  1974,  1975, 
1980,  1981,  and  1982  was  1,158  workers  versus  1,475  during 
the  nonrecession  years,  a difference  of  317  workers  on  the 
average.  Approximately  half  of  these  would  be  loggers  and 
half  mill  workers.  This  would  leave,  on  the  average,  160 
loggers  without  work  for  the  average  recession  year  in  the 
area,  a work  force  sufficient  to  harvest  well  in  excess  of 
100,000  green  tons  of  wood  fiber  per  year.  Loggers  in  the 
past  have  shifted  readily  to  the  harvest  of  forest  residue  to 
supply  the  pulp  and  paper  industry,  so  the  same  shift  could 
be  expected  to  supply  a demand  for  industrial  fuel  wood.  . 

The  W.R.  Grace  plant  would,  of  course,  have  to  pay  prices  in 
line  with  the  recovery  costs  detailed  earlier,  but  the  wood 
residue  material  would  certainly  be  available  in  adequate 
volumes  at  these  costs,  and  a work  force  would  be  readily 
available  to  recover  it. 

In  addition,  the  need  of  the  W.R.  Grace  plant  to  shift  to 
forest  residue  as  an  alternative  supply  should  be  very 
limited,  given  the  relatively  small  volumes  of  wood  required. 
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Reductions  in  the  total  supply  of  mill  residue  in  the  past 
have  been  larger  in  volume  but  relatively  small  on  a 
percentage  basis,  representing  a decline  in  total  mill 
residue  supply  of  less  than  35  percent.  (Keegan  and  Jackson 
1984).  If  the  mill  residue  supply  contracts  involve  several 
mills,  it  is  highly  unlikely  that  the  output  of  lumber  and 
related  residue  supplies  would  be  large  enough  to  force  the 
plant  to  rely  on  forest  residue  for  more  than  a small 
percentage  of  its  needs  even  during  recession  years.  Based 
on  1982  production  levels,  the  worst  year  for  the  wood 
products  industry  since  the  Great  Depression,  available  mill 
residue  supplies  in  the  Lincoln  County  area  would  have  been 
sufficient  to  supply  the  proposed  W.R.  Grace  facility,  given 
that  long-term  contracts  for  mill  residue  were  in  effect.  In 
the  future,  a purchaser  attempting  to  enter  the  mill  residue 
market  only  in  years  of  below  average  lumber  production  would 
find  uncommitted  mill  residue  in  very  short  supply. 


6.  Document  Rayson  Brothers  Proposed  Forest  Residue  Recovery 
System 

The  proposed  Forest  Residue  Recovery  System  to  be  used  by  the 
Rayson  Brothers  is  described  in  Task  201.  The  following  are 
manufacturers'  brochures  describing  the  major  equipment 
pieces : 

. Timberjack:  Clambunk  Skidder 

. Feller  Buncher 
. Loader 
. Truck/trailer 

These  pieces  of  equipment  can  be  seen  in  operation  at  the 
following  Pacific  Northwest  locations: 

1.  Gene  Crismane  Chipping  Plant 
LaGrande,  Oregon. 

2.  Forest  Enterprises,  Inc. 

Usk,  Washington 

Robert  Hermanson,  President 

3.  Louisiana  - Pacific  Corporstion 
Chilco  Wafer  Board  Plant 
Chilco,  Idaho 

4.  Herman  Brothers 

Port  Angeles,  Washington 

5.  Universal  Refiner  Corporation 
Montesano,  Washington 

These  pieces  of  equipment  are  supported  by  the  following 
firms  or  equipment  dealers: 

Sims  Equipment  Company,  Bonners  Ferry,  Idaho 

7.  Secure  Current  Coal  Supply  Data 

The  following  information  includes:  coal  specification,  cost 

structure,  term  and  contract  conditions. 
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7 . 1 Coal  Specifications: 


The  following  are  the  coal  specifications  for  two 
coal  available  from  Canadian  coal  mines  110  miles 
Libby.  One  is  a thermal  coal  and  the  other  is  a 
refuse  coal,  a by  product  of  the  coal  mining,  coal 
plant. 


types  of 
north  of 
high  ash 
washing 
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ELKVIEW  REFUSE  COAL  SPECIFICATIONS 
JANUARY,  1985 


COARSE 

FINE 

ANNUAL  PRODUCTION  MILLION  TONS 

(DRY  BASIS) 

1.7 

0.6 

TOTAL  STORED  MILLION  TONS  (DRY 

BASIS) 

14.2 

7.4 

TOTAL  MOISTURE 

6.0 

15.0 

PROXIMATE  ANALYSIS  (DRY  BASIS) 

% Ash 

48.7 

33.2 

% Volatile  Matter 

17.0 

18.0 

% Fixed  Carbon 

34.3 

48.8 

% Total  Sulphur 

0.2 

0.3 

BTU/LB  (GROSS  AIR  DRIED) 

8280 

9360 

BTU/LB  (GROSS  AS  RECEIVED) 

7900 

8100 

HARDGROVE  GRINDABILITY 

70.0 

108.0 

ULTIMATE  ANALYSIS 

%■  Carbon 

43.6 

57.9 

% Chlorine 

— 

— 

% Hydrogen 

2.7 

3.4 

% Nitrogen 

0.6 

0 . 6 

% Sulphur 

0.2 

0.3 

% Oxygen 

4.3 

4.7 

% Ash 

48.6 

33.1 

ASH  ANALYSIS 

% Silicon  - si°2 

63.5 

60.2 

% Aluminum  - AL9O3 

27.5 

28.9 

% Iron  - Fe203 

3.8 

3.9 

% Calcium  - CaO 

0.8 

2.7 

% Magnesium  - MgO 

0.8 

0.9 

% Phosphorus-  p2°5 

0.2 

0 . 2 

% Sodium  - Na20 

0.1 

0.1 

% Potassium  - K2O 

1.0 

1.1 

% Titanium  - Tj.02 

1.1 

. 1.1 

% Sulphur  - SO3 

0.7 

1.2 

% Undetermined 

0 . 5 

-0.3 

ASH  FUSION 

DEFORMATION  TEMP  DEG.  C 

1350 

1300 

HEMISPHERE  TEMP  DEG.  C 

1650 

1610 

FLOW  TEMP  DEG.  C 

1655 

1635 

SIZING 

2"  + 3/4"  WT% 

33.5 

16M=10 . 1 

3/8  + 28M  WT% 

55.7 

16X28M=14 . 4 

28M  + 100M  WT% 

6.5 

28X100M=37 . 1 

100M  + 0 WT% 

4.3 

100M=38 . 4 

100% 

100% 
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ASH  FUSION  TEMPERATURE: 


Initial  Deformation  - Deg. 

C 

OXIDIZING 
1500  + 

REDUCING 
1500  + 

Softening 

- Deg. 

C 

1500  + 

1500+ 

Hemispherical 

- Deg. 

C 

1500  + 

1500+ 

Fluid 

- Deg. 

C 

1500  + 

1500+ 

SCREEN  ANALYSIS 
mm 

Inches 

% PASSING 

% RETAINED 

50.00 

2 

100.0 

0.0 

25.00 

1 

99.0 

1.0 

13.00 

1/2 

95.0 

5.0 

6.40 

1/4 

84.0 

16.0 

3.00 

1/8 

73.0 

27.0 

1.70 

10  mesh 

62.0 

38.0 

0.60 

28  mesh 

45.0 

55.0 

0.20 

65  mesh 

27.5 

72.5 

0.15 

100  mesh 

22.0 

78.0 

0.07 

200  mesh 

10.0 

90.0 

NOVEMBER  1984 


ELKVIEW  THERMAL  COAL  SPECIFICATIONS 
TYPICAL  LOADED  AT  ROBERTS  BANK 


PROXIMATE  ANALYSIS: 

AIR  DRY  BASIS 

AS-RECEIVED  BASIS 

% Moisture 

1.50 

9.00 

% Ash 

13.50 

12.50 

% Volatile  Matter 

21.00 

19.40 

% Fixed  Carbon 

64.00 

59.10 

% Sulphur 

0.40 

0.37 

Calories  - gross  cal/gm) 

7,200 

6,666 

Btu  - gross  (btu/lb) 

12,960 

12,000 

Hardgrove  Grindability 

80-90 

ULTIMATE  ANALYSIS: 

% Carbon  - C 

75.50 

% Chlorine  - CI2 

0.04 

% Hydrogen  - H 

4.23 

% Nitrogen  - N 

0.56 

% Sulphur  - S 

0.39 

% Oxygen  - O 

5.78 

% Ash 

13.50 

100.00 

ASH  ANALYSIS: 

% Silicon  - SiO 

62.20 

% Aluminum  - AI2O3 

30.80 

% Iron  - Fe203 

2.00 

% Calcium  - CaO 

1.70 

% Magnesium  - MgO 

0.50 

% Phosphorus  - P2O5 

0.20 

% Sodium  - Na20 

0.50 

% Potassium  - K2O 

0.30 

% Titanium  - Ti02 

1.00 

% Sulphur  - SO3 

0.60 

% Undetermined 

0.20 

100.00 
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LINE  CREEK  THERMAL  COAL 


COAL 

QUALITY 

AS-RECEIVED 

MOISTURE 

DRY  BASIS 

BASIS 

Total  % 

- 

8 

Residual  % (ad) 

0.75 

PROXIMATE  ANALYSIS  % 

Ash 

15-17 

14-16 

Volatile  Matter 

21-22 

19-20 

Fixed  Carbon 

62-63 

56-59 

ULTIMATE  ANALYSIS  % (daf) 

Carbon 

88.4 

Hydrogen 

4.6 

Nitrogen 

1.2 

Sulphur 

0.4 

Oxygen  (by  diff . ) 

5.4 

Chlorine 

0.02 

Gross  calorific  value  kcal/kg 

6800-7000 

6250-7000 

11.430 

Net  calorific  value  kcal/kg 

6600-6800 

6050-6250 

Btu/#  (x  1.8) 

12.060 

11.070 

Hardgrove  grindability  index 

75 

Size,  mm 

50X0 

Ash  fusion  - I.D.T.  (reducing)  1480°C+ 
Ash  analysis,  Wt.% 


Si02  59.55 
A1203  28.94 
Fe203  3.82 
Ti03  1.56 
CaO  1.50 


K20  1.07 
MgO  0.55 
Na20  0.38 
S03  0.71 
P2O5  0.66 
undet.  1.26 
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LINE  CREEK  THERMAL  COAL 


TYPICAL  SIZE  DISTRIBUTION 


SIZE 

(mm)  WT. % 


+50  0 
50  X 25  3 
25  X 12.5  7 
12.5  X 6.0  12 

6.0  X 2.0  22 

2.0  X 0.6  26 
0.6  X 0.15  19 
-0.15  11 
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7.2  The  coal  purchase  cost  structure  is  as  follows:  A 
commodity  price  F.O.B.  mine  loaded  into  buyer's  truck  plus 
transportation  to  Libby,  Montana.  The  following  is  a summary 
of  the  coal  commodity  prices  received  from  two  Canadian 
mines : 


(U.S.  Dollars) 


Mine 

Thermal 
Crows  Nest 

Coal 

Westar 

Refuse  Coal 
Westar 

Commodity  price 
per  short  ton 
mine 

$20.41  to  23.81 

$19.00 

$4.00 

Loading  and 

blending  charge 

included 

included 

1.50 

F.O.B.  truck  price 

$22.11 

19.00 

5.50 

BTU  per  pound 
(as  received) 

11,430 

12,000 

8,000 

Cost  per  million  BTU 

$0,967 

$0.79 

$0.34 

Ash  content 

15% 

12.5% 

33% 

7.3  The  coal  purchase  term  and  contract  conditions  range 
from  a spot  purchase  with  a one-week  notice  to  a 20-year  long 
term  contract.  Because  our  coal  purchase  quantities  are  so 
small  relative  to  the  mine  annual  production,  we  can  select 
the  type  of  purchase  contract  that  meets  our  needs.  Two 
basic  purchase  contract  types  are  suggested,  either  a spot 
market  purchase  or  a long-term  contract.  The  type  of 
contract  would  be  dependent  upon  whether  coal  is  a back  up 
fuel  or  a primary  fuel.  The  spot  purchase  contract  would  be 
used  when  coal  is  the  backup  fuel  for  the  waste  wood  fuel. 

Spot  market  purchases  would  be  on  an  individual  truck  load 
basis  with  the  price  set  at  the  time  of  purchase.  The  spot 
market  price  would  be  a combination  of  the  following  factors: 
current  commodity  price,  effort  required  by  mine  to  load  the 
small  order,  administrative  cost,  and  benefit  to  mine  for 
removing  the  refuse  coal. 
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The  long-term  contract  will  have  the  following  basic 
provisions:  a base  price  of  coal,  a provision  to  escalate 
annually  the  labor,  material  and  supplies,  and  fuel  component 
of  the  base  price  using  a relevant  Canadian  Index.  Also,  a 
provision  to  renegotiate  the  base  price  every  five  (5)  years. 
A long-term  coal  contract  will  have  the  following  basic 
outline : 


1.  Parties  to  Agreement 

2.  Definitions 

3.  Sale  and  Purchase  Quantity 

4 . Term 

5.  Title  - Risk  of  Loss 

6.  Price  and  Price  Adjustments 

7.  Coal  Quality 

8.  Terms  of  Payment 

9.  Force  Majeure 

10.  Arbitration 

11.  Notice 

12.  Applicable  Law 

The  following  is  a suggested  outline  for  a long-term  coal 
purchase  contract  as  a fuel  supply  for  the  project: 

1.  Parties  to  Agreement:  Rayson  Brothers  and  the  coal 

mine . 

2.  Definitions:  as  required 

3.  Sale  and  Purchase  Quantity:  30,000  tons  per  year 

for  cogeneration  and  7,500  tons  per  year  for  dryer. 
Buyer  to  have  option  to  vary  quantity  as  used  by  W. 
R.  Grace.  (Buyer's  customer). 

4.  Terms:  20  years 

5.  Title:  the  risk  of  loss  should  pass  when  the  coal 

is  placed  in  the  buyer's  truck. 

6.  Price  and  Price  Adjustments:  The  price  should  be  a 

F.O.B.  Buyer's  truck.  The  price  adjustments  should 
be  different  for  thermal  and  refuse  coal  types. 
Thermal  coal  is  a primary  product,  and  its  price 
adjustments  would  be  based  on  labor,  material  and 
supplies  using  a relevant  index.  Refuse  coal 
pricing  structure  should  recognize  the  benefits  to 
the  mine  and  that  this  coal  is  a byproduct  of  the 
mine  metallurgical  coal  production  and  the  poor 
quality  of  the  coal. 

7.  Coal  Quality:  will  depend  on  the  type  of  coal 

purchased.  Thermal  coal  should  have  a very  uniform 
quality,  moisture,  size  distribution  and  heat 
content.  The  refuse  coal  will  have  a wide  range  of 
characteristics  as  recovered  from  the  storage 
areas.  To  some  degree,  the  mine  can  blend  refuse 
coal,  but  this  is  limited  by  the  quantities 
purchased,  weather  and  coal  in  the  refuse  pile. 

8.  Terms  of  Payment:  will  be  either  on  a bi-weekly  or 

monthly  basis. 
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9.  Force  Majeure:  would  provide  for  non- 

performance for  events  not  under  the  control  of 
the  buyer  and  seller. 

10.  Arbitration:  is  a requirement  because  the  coal 

purchase  agreement  can  not  take  into  account 

unforseen  future  events. 

11.  Notice:  certified  mail  to  designated  address  of 

the  other  party. 

12.  Applicable  Law:  can  be  an  important  issue  in 

the  event  of  a dispute.  Because  we  are  a small 
purchaser,  the  seller  will  probably  dictate 

Canadian  law. 


8.  Secure  Current  Coal  Transport  Data 

Quotes  were  recieved  from  two  regional  contract  haulers. 
Both  haulers  currently  haul  from  Canada  to  the  United  States. 
The  contract  haulers  contacted  were  ZERBEL  and  EXCEL. 

The  current  hauling  cost  is  95  cents  per  operating  mile  plus 
$30.00  per  load.  This  is  for  a minimum  24-ton  load. 

The  cost  to  haul  one  load  110  miles  from  the  mine  to  the 
project  is:  (110  miles  x 2 x $0. 95/mile  + $30)  $239/load  or 
$9.96  per  ton. 

The  maximum  length  of  haul  contract  offered  is  five  years. 
The  haul  contract  would  be  patterned  after  long-term  haul 
contracts  with  the  forest  products  industry. 

The  long-term  cost  inflation  would  be  based  on  cost  changes 
in  diesel  fuel,  tires,  road  taxes,  replacement  parts, 
equipment  replacement  and  labor  costs. 

9 . 0 Fuel  Supply  Cost  for  Bioenergy  and  Coal 

The  following  presents  the  calculated  fuel  supply  systems 
cost  performance  for  bioenergy  and  coal  fuels: 
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9.1  Coal  Supply  Cost: 


Thermal 

Coal 


Refuse 

Coal 


Commodity  $/ton  FOB  truck  $20.00 

Loading  cost  ~ 


$ 4.00 
1.50 


F.O.B.  truck  at  mine  $20.00 

110  mile  haul  cost  9 . 96 


$ 5.50 
9.96 


Cost/ton  FOB  mine 
Fuel  heat  valve  (BTU/pound 
as  received) 

Cost  per  million  BTU 
Annual  Fuel  used: 

Dryer 

cost 


$29.96 

11,750 
$ 1.27 

3608  tons 
$108,111.00 


$15.46 

8,000 

$ 0.97 

5300  tons 
$81,938.00 


Cogeneration  20,426  tons  30,000  tons 

cost  $611,950.00  $463,000.00 


9.2  Bioenergy  Fuel  Supply  Cost 


Forest 

Residue 


Logging 

Residue 


Sawmill 

Waste 


Commodity  $/ton 
FOB  truck 
Recovery  cost 
Haul  cost 


not  applicable  not  applicable 


$2.00 


$25.00 

5.00 


$10.00 

5.00  ton  9.42  (1) 


Cost  FOB  mine  $30.00 
Processing  & storage  2.00 
Administration  & 

management  2.00 


$15.00  ton  $11.42 
2.00  2.00 

2.00  2.00 


Total  per  ton  $34.00 

Heat  content 

(BTU/lb  as  received)  4500 
Cost  per  million  BTU  $ 3.78 

Annual  fuel  cost  $2,516,000 


$19.00 

4500 
$ 2.11 
$1,406,000 


$15.-42 

4500 
$ 1.71 
$1,141,000 


Note  (1):  For  74,000  TPY 

The  following  presents  a preliminary  economic  projection  of 
the  long-term  cost  performance  of  the  three  energy  supply 
systems.  A detailed  economic  projection  will  be  prepared  in 
the  next  milestone  activity. 
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Fuel  Supply  Cost  Comparison 
(20  year  forecast) 


Refuse  Coal 

Annual 

1985  Escalation 

2004 

Commodity  F.O.B.  Truck 

4.00 

5% 

10.61 

Loading  Cost 

1.50 

7% 

5.81 

Transport  Cost 

9.96 

6% 

31.94 

TOTAL 

Cogen  (30,000  tons)  ( 

15.46 

;$463,000) 

48.36  3.12 

($1,450,000) 

Thermal  Coal 

Commodity 

20.00 

7% 

77.39 

Transport  Cost 

9.96 

6% 

31.94 

TOTAL 

Cogen  (20,426  tons) 

29.96 

($611,950) 

109.33  3.65 

($2,233,000) 

Sawmill  Waste 


Commodity 

2.00 

5% 

5.31 

Transport 

9.42 

6% 

30.21 

Processing 

2.00 

5% 

5.31 

Administration 

2.00 

5% 

5.31 

TOTAL 

15.42 

45.60  2.96 

Cogen  (74,000  tons) 

($1,141,000) 

($3,374,400) 

Logging  Residue 

Recovery  Cost 

10.00 

5% 

26.53 

Haul  Cost 

5.00 

6% 

16.04 

Processing 

2.00 

5% 

5.31 

Administration 

2.00 

5.31  2.80 

TOTAL 

19.00 

53.19 

cogen 

($1,406,000) 

($3,936,060) 

Forest  Residue 

Recovery  Cost 

25.00 

5% 

66.33 

Haul  Cost 

5.00 

6% 

16.04 

Processing  Cost 

2.00 

5% 

5.31 

Administration 

2.00 

5.31 

TOTAL 

34.00 

($2,516,000) 

92.99 

($6,881,000) 
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BIOENERGY  FUEL  SUPPLY  COSTS 


( Sawmill 

Wood 

Waste ) 

Dryer 

Only 

Total  Mine 

Annual  Tons 

12,000 

74,000 

Cost  Delivered  to  Libby 
Sawmill  Commodity 
Transportation 

ton 

$ 2.00 
$ 3.50 

ton 

$ 2.00 
$ 6.80 

Subtotal 

$ 5.50 

$ 8.80 

Processing  and  Storage 

$ 5.00 

$ 1.88 

Haul  to  Top  of  Hill 

$ 5.00 

$ 0.81 

Subtotal 

$15.50 

$11.49 

Administration  and  Management 

$ 4.00 

$ 2.00 

Subtotal 

ton 

$19.50 

ton 

$13.49 

Energy  Conversion  Facilities 

(1) 

$12.58 

$15.57 

Total  Wood 

ton 

$32.08 

ton 

$29.06 

$ /million  BTU 
@ 9mm  BTU/ ton 

$ 3.56 

$ 3.23 

Wood  Equivalent  Price  to  Oil 

Current  Oil 

MBTU 

4.49 

= ton 

$40.41 

Cost 


Ratio 


Wood/Coal 
(72%) 

$384,960 

Note  (1):  Amortization  of  Capital  investment. 


(79%; 


$2,150,440 


9 


203-20 


MILL  WASTE  SUPPLY  TRANSPORTATION  COST 


Transportation  Cost  (1) 
Cumulative  Cumulative 


# 

Supplier  One 

-Wav  Miles  Tons 

Total 

$ 

Total 

$/ton 

1. 

Henson 

18 

2500 

2500 

6687 

6687 

$ 2.68 

2. 

Lienco 

18 

2500 

5000 

6687 

13374 

2.68 

4. 

L & L 

18 

1500 

6500 

4013 

17387 

2.68 

21. 

L.P. 

40 

15000 

21500 

66250 

83637 

3.89 

17. 

Harley 

58 

1500 

23000 

8763 

92400 

4.02 

18. 

Byler 

58 

1500 

24500 

8763 

101163 

4.13 

19. 

Dettwiller 

58 

3125 

27625 

18255 

119418 

4.32 

16. 

Vinson 

78 

10000 

37625 

74250 

193668 

5.15 

26. 

Crestbrook 

82 

15000 

52625 

116125 

309793 

5.89 

27. 

Yank 

88 

10000 

62625 

82167 

391960 

6.26 

13. 

Flodin 

90 

5600 

68225 

46900 

438860 

6.43 

9. 

Idaho  Timber 

102 

10000 

78225 

93250 

532110 

6.80 

23. 

Crestbrook 

132 

90000 

168225 

1053000 

1585110 

9.92 

168225 

11. 

Tricity 

89 

60000  (2) 

497250 

Note  (1):  Assume  24  ton  average  tons,  $30  to  load  and  unload  plus  $0.95  per 
truck  mile  hauled. 

(2):  Large  pile  - 10-20  acres  of  slabs  and  sawdust.  Sawmill  not 


operating  at  this  time 
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204:  Secure  and/or  prepare  drafts  of  energy  supply  agreements 
between  W.  R.  Grace,  Rayson  Brothers  and  the  potential 
coal  fuel  suppliers.  Conduct  exploratory  contract 
discussions  with  the  coal  supplier  and  Rayson  Brothers 
Logging  Co. 

Product:  Draft  fuel  supply  contracts. 
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DRAFT  AGREEMENT 


LIBBY  BIOENERGY  PROJECT 
PRIMARY  WASTE  WOOD  FUEL  SUPPLY  AGREEMENT 

THIS  AGREEMENT  is  made  this  day  of  , 19 , 

between  Libby  Energy  Service  Company,  Inc.  ("Buyer")  and 

Rayson  Brothers  Logging  Company,  Inc.,  a Montana 

corporation  ("Seller"). 


RECITALS: 

WHEREAS,  Buyer  has  been  formed  to  construct  a facility 
to  generate  electricity;  and 

WHEREAS,  Buyer  is  in  need  of  a guaranteed  supply  of  wood 
waste  to  fuel  its  energy  production  facilities  in  order  to 
meet  its  commitments  under  a contract  with  W.  R.  Grace  & 
Company,  and 

WHEREAS,  Seller  wants  to  sell  its  waste  wood  to  Buyer 
through  the  establishment  of  Buyer  as  a continuing  waste  wood 
user; 


NOW,  THEREFORE,  in  consideration  of  the  premises, 
convenants  and  conditions  hereunder,  and  other  good  and 
valuable  consideration,  the  parties  agree  as  follows: 

1.  Definitions . The  following  terms,  when  used  in  this 
Agreement,  shall  have  the  following  meanings: 

1.1  "Material  balance"  shall  be  defined  as  an 
analysis  of  the  estimated  annual  production  of  mill  waste 
produced  at  sawmills  contracted  to  Seller  as  a by-product  of 
lumber  production. 

1.2  "Mill  waste"  shall  be  defined  as  waste 
delivered  within  30  days  of  manufacture,  maximum  moisture 
content  50%  on  a wet  basis  or  as  inherent  moisture  in  the 
wood  waste  material  and  reasonably  free  of  foreign  materials 
such  as  rocks  and  metal.  Typical  mill  waste  includes  bark, 
sawdust  and  all  other  mill  waste  produced  at  Seller's 
facilities.  The  mill  operator  shall  use  reasonable  effort  to 
minimize  the  use  of  water  in  the  sawmill  operations  to 
minimize  the  moisture  content  added  to  the  mill  waste.  Mill 
waste  shall  be  capable  of  being  loaded  into  traditional  chip 
vans  at  the  sawmill  location.  The  size  distribution  of  the 
mill  waste  shall  allow  chip  vans  to  be  loaded  to  capacity  in 
volume  and/or  weight.  In  the  event  the  mill  waste  size 
distribution  prohibits  economic  loading  and  transportation  by 
the  buyer,  the  Seller  shall  be  responsible  to  prepare  the 
mill  waste  to  allow  the  Seller  to  economically  handle  and 
transport  the  Seller's  mill  waste.  Mill  waste  quantities  and 
types  shall  be  identified  in  Seller's  Material  Balance 
attached  hereto  as  Exhibit  "A". 


1.3  "Log  deck  debris"  and  "yard  waste"  shall  be 
defined  as  waste  produced  at  a sawmill  other  than  mill  waste, 
and  is  not  included  in  a sawmill's  material  balance. 

1.4  "Logging  residue"  shall  be  defined  as  slash 
and  unmerchantable  timber  that  is  left  in  the  forest  after 
logging  operations  have  been  conducted  there. 

1.5  "Forest  residue"  shall  be  defined  as 
unmerchantable  waste  logs  and  other  products  discarded  in 
the  forest  as  a result  of  thinning  or  forest  fire  and  which 
otherwise  do  not  fall  within  the  classification  of  mill 
waste,  log  deck  debris,  yard  waste  or  logging  residue. 

1.6  "Wood  waste"  shall  be  defined  as  mill  waste, 
log  deck  debris,  and  yard  waste,  all  processed  and  prepared 
to  three  inches  minus  in  size  and  reasonably  free  of  foreign 
materials  such  as  rocks  and  metal.  The  average  annual 
maximum  moisture  content  shall  be  less  than  50  percent  on  a 
unit  basis  or  as  inherent  moisture  in  the  wood  waste 
material.  The  Seller  shall  use  reasonable  care  to  minimize 
moisture  of  wood  waste  delivered. 

2.  Wood  Waste.  Seller  shall  sell  to  Buyer  and  Buyer 

shall  purchase  from  Seller,  on  an  annual  basis,  tons 

of  wood  waste  per  year,  subject  to  the  provisions  of 
Paragraph  11.  Said  wood  waste  shall  meet  the  specifications 
set  forth  in  Paragraph  7. 

3.  Term.  This  Agreement  shall  be  effective  on  the  date 

of  execution  and  shall  continue  to  that  date  which  is  

years  from  the  date  that  is  the  last  day  of  the  month 
following  the  first  delivery  of  waste  wood  under  this 
Agreement.  Deliveries  shall  commence  when  Buyer's  fuel 
handling  and  storage  facilities  are  ready  and  Buyer 
determines  it  is  able  to  receive  wood  waste  from  the  Seller, 
which  is  now  projected  to  be  on  or  about  December  31,  1985. 

This  Agreement  shall  automatically  extend  year  to  year  at  the 
end  of  the  initial  term  and  each  succeeding  annual  term 
unless  notice  to  the  contrary  is  given  by  either  party  to  the 
other  party  six  months  prior  to  the  expiration  of  the 
preceding  term. 

4.  Purchase  Price.  Buyer  shall  pay  to  Seller  the 

higher  of  per  ton  for  wood  waste.  The  price  shall 

change  at  the  same  annual  rate  that  the  Buyer's  Energy  Sales 
Agreement  changes. 

5.  Payment.  Buyer  shall  pay  the  purchase  price  to 
Seller  within  30  days  following  the  acceptance  of  the  wood 
waste  by  Buyer.  Payment  may  be  mailed  to  Seller's  address 
specified  in  Section  16  below,  and  if  so  mailed,  will  be 
deemed  paid  when  posted. 


6.  Quantity.  Seller  shall  provide  and  annually  revise 
a 5-year  wood  waste  delivery  forecast.  Seller's  initial 
5-year  forecast  shall  be  presented  to  Buyer  on  the  date  of 
the  execution  of  this  Agreement  and  revised  annually 
thereafter.  Seller  shall  promptly  notify  Buyer  of 
anticipated  annual  quantity  changes  in  excess  of  plus  or 
minus  20%  of  the  annual  plan.  Notwithstanding  the  Seller's 
notification  to  Buyer  of  anticipated  annual  changes,  the 
Seller  is  not  relieved  of  its  obligations  to  supply  the 
amount  of  waste  wood  commited  hereunder. 

7 . Measurement  and  Specifications. 

7.1  The  unit  of  measurement  of  wood  waste  shall  be 
the  ton,  which  equals  2,000  pounds  of  wood  waste.  The 
measurement  of  tons  shall  be  at  Buyer's  weighing  facilities 
or  at  a weighing  station  designated  by  Buyer.  Buyer  shall 
determine  the  weight  of  each  load  of  wood  waste  delivered  by 
weighing  the  loaded  vehicle  and  deducting  the  tare  weight. 
In  the  event  of  the  breakdown  of  Buyer's  weighing  or 
receiving  facilities.  Buyer  may  estimate  load  weights  at 
Buyer's  facilities  or  use  the  average  of  Seller's  most  recent 
loads.  Seller  may,  at  reasonable  times  and  at  Seller's 
expense,  inspect  Buyer's  measurement  procedures  and  records. 

7.2  Wood  waste  supplied  by  Seller  shall  conform  to 
the  specifications  set  forth  in  Paragraph  1 of  this 
Agreement. 


8.  Inspection  and  Rejection.  Any  truck  load  of  wood 
waste  not  meeting  the  above  specifications  may  be  rejected  by 
Buyer  with  disposal  costs  assigned  to  Seller.  Seller  will  be 
notified  promptly  of  failure  of  wood  waste  to  meet 
specifications  and  will  be  given  an  opportunity  to 
communicate  disposal  instructions  to  Buyer. 

9 . Shipment  Terms. 

9.1  Except  as  otherwise  provided  in  this 
Agreement,  the  Seller  shall  supply  the  vehicle  to  be  used  for 
shipment  of  the  wood  waste  and  transport  the  wood  waste  to 
Buyer's  facilities.  The  parties  may  agree  that  Buyer  shall 
supply  the  vehicle  to  be  used  for  shipment.  In  any  event, 
the  risk  of  loss  for  each  individual  load  passes  from  Seller 
to  Buyer  when  the  wood  waste  is  accepted  by  Buyer. 

9.2  The  rate  of  reimbursement  to  the  Seller 
provided  in  Paragraph  9.2  shall  be  subject  to  adjustment  on 
the  date  that  is  one  year  from  the  first  date  of  delivery  of 
wood  waste  under  this  Agreement , and  on  each  and  every 
anniversary  thereafter  (the  "Adjustment  Date"). 


10 . Loading  and  Unloading. 


Buyer  shall  provide  suitable  fuel  receiving 
facilities  to  accommodate  designated  fuel  delivery  systems 
and  vehicles.  Wood  waste  deliveries  loaded  for 

transportation  to  Buyer's  energy  facilities  shall  be  capable 
of  unloading  and  handling  by  Seller  s facilities.  The 
unloading  schedule  shall  be  determined  by  Buyer  and  Buyer  may 
designate  alternate  unloading  destinations. 

11 . Curtailment  or  Discontinuance. 

11  i if  seller  should  shut  down  or  discontinue  the 
operation  of  its  plant,  or  if  Buyer  should  shut  down  or 
discontinue  the  operation  of  its  consuming  generating  Plant 
so  as  to  affect  Buyer's  use  of  wood  waste  purchased  by  or 
delivered  pursuant  hereto,  for  any  reason  that  may  e 
considered  sufficient  to  justify  such  action.  Seller 
Buyer  as  the  case  may  be,  shall  not  be  liable  in  any  manner 
for  failing  to  deliver  or  refusing  to  accept  wood  waste 
during  the  period  of  such  shutdown  or  discontinuance. 
However,  if  such  refusal  to  accept  or  failure  to  delive 
shall  continue  for  a longer  period  than  ninety  (90)  days,  the 
other  party  may,  at  its  option,  seek  damages  from  the 
non-performing  party  limited  to  the  cost  of  djsp°sal  or 
replacement  of  such  waste  wood.  To  the  extent  the  Seller 
fails  to  deliver  wood  waste,  no  payments  will  be  due 
Seller  for  undelivered  fuel,  and  the  Buyer  shall  be  free 
purchase  necessary  fuel  to  cover  the  discrepancy  created 
non-performance  by  the  Seller.  To  the  extent  the  cost 
fuel  purchased  exceeds  amounts  that  would  have  been  pa 
the  Seller,  the  Seller  shall  be  responsible  for  reimbursing 
the  Buyer  for  the  difference.  Failure  to  meet  delivery 
commitments  will  result  in  the  Seller  s or  eiture  o 
Agreement.  The  Buyer,  at  its  option,  may  terminate  this 
Agreement  by  giving  the  non-performing  party  ten  (10)  days 
written  notice  of  such  termination. 

11.2  If,  for  any  such  sufficient  reason,  Seller 
should  curtain  the  operation  of  its  fuel  supply  °P^ation, 
Seller  shall  continue  to  deliver  such  reduced  quanti  y 
wood  waste  as  it  may.  However,  if  Seller's  deliveries  of  such 
reduced  quantities  of  wood  waste  shall  continue  for  a longer 
period  than  sixty  (60)  days  and  the  quantity  so  delivered  to 
Buyer  is  less  than  50  percent  of  the  maximum  Buyer  J 
required  to  accept  in  any  two  calendar  months  pursuant 
Paragraph  2 hereof,  then  and  in  that  eve?  Buyer  rnay  at  ( 
option  terminate  this  Agreement  by  giving  the  Seller  ten  (10) 
days  notice  in  writing  of  such  termination  or  sh*?;;Lb' 
to  contract  the  fuel  supply  deficiency  with  pother  party^ 
The  Seller  shall  reimburse  the  Buyer  any  extra  costs  incurred 
to  secure  another  agreement  for  the  -remainder  of  the 
contracted  term.  The  Seller's  liability  shall  be ^imited 
the  gross  revenue  that  would  have  been  paid  by  the  Buyer  to 
tht  Seller . The  Seller  shall  have  the  option  to  arrange  for 

replacement  wood  waste  subject  to  approval  by  and  at 
option  of  the  .buyer . 


to 

to 

by 

of 

to 


11.3  If,  for  any  such  sufficient  reason,  Buyer 
should  curtail  the  operation  of  such  energy  plant,  Buyer 
expects  to  be  able  to  unload,  process  or  store  in  its  then 
available  and  unused  storage  facilities,  then  Buyer,  at  its 
option,  by  giving  to  Seller  not  less  than  ten  (10)  days 
notice  in  writing,  and  without  liability,  may  reduce  the 
number  of  units  of  wood  waste  which  it  is  required  to  take 
under  the  terms  of  this  Agreement  proportionately  to  the 
percentage  of  curtailments. 

11.4  If,  as  a consequence  of  curtailment,  shutdown 
or  discontinuance  of  the  operation  of  Buyer's  generating 
plant,  Buyer  should  elect  to  curtail  or  discontinue  its 
taking  of  wood  waste  hereunder,  Seller  shall  have  the  right 
during  any  such  period  of  curtailment  or  discontinuance,  to 
sell  to  others  that  volume  of  wood  waste  which  Buyer  does  not 
take  during  such  period;  provided,  however,  that  promptly 
upon  resumption  of  full  wood  waste  consumption  by  Buyer's 
energy  plant,  Seller  shall  deliver  to  Buyer  the  Seller's 
entire  wood  waste  production  up  to  the  maximum  number  of 
units  that  Buyer  may  be  required  to  take  under  Paragraph  2 
hereof.  The  curtailing  party  or  the  party  shutting  down  or 
resuming  production  or  consumption  shall  give  to  the  other 
party  prompt  and  appropriate  written  notice  setting  forth  all 
information  which  reasonably  would  appear  to  be  helpful  in 
rescheduling  and  readjusting  the  other  party's  operations. 

11.5  In  the  event  the  Buyer's  facility  is  curtailed 
by  the  utility  purchasing  power  and  should  the  utility 
compensate  the  Buyer  for  curtailing  production,  the  Buyer 
shall  include  the  Seller's  incremental  costs  in  the 
curtailment  compensation  changes  charged  by  the  Buyer  to  the 
utility.  Should  the  Seller  not  be  affected  by  the 
curtailment,  no  compensation  shall  be  due  to  the  Seller. 

12.  Negotiations . The  parties  hereunder  acknowledge 
that  Buyer  is  currently  in  the  process  of  negotiating  a 

contract  with  Pacific  Power  and  Light  Co.  for  the 

purchase  of  the  electricity  generated  at  its  facilities. 
Also,  the  Buyer  is  currently  in  the  process  of  negotiating  a 
fixed  price  turnkey  contract  to  construct  Buyer's  generating 
facility,  licensing  the  generating  facility,  and  securing 
financing  for  the  Buyer's  generating  facility.  The  parties 
further  agree  that  the  obligations  of  each  party  hereunder 
are  subject  to  the  final,  executed  contract  between  Buyer  and 
Pacific  Power  and  Light  Co.,  Construction  Contractor, 
Construction  and  operating  permits  and  project  financing. 

13.  Default . Should  either  party  default  in  the 
performance  of  its  obligations  under  'this  Agreement, 
including,  but  not  limited  to  , the  obligation  to  deliver 
wood  waste  in  accordance  with  the  specifications  set  forth 
above  in  Section  6,  then  the  non-defaulting  party  may 
terminate  this  Agreement  by  giving  thirty  (30)  days  written 
notice  to  the  defaulting  party.  In  the  event  that  either 
party  should  be  adjudicated  as  bankrupt,  in  the  case  of 
either  party's  insolvency  (in  either  the  equity  or  balance 

n a r 


sheet  sense),  or  if  a receiver  should  be  appointed  for  either 
party,  then  the  other  party,  without  previous  notice  and 
without  liability,  may  immediately  either  suspend  or 
terminate  its  obligations  under  the  Agreement,  provided  that 
written  notice  of  such  suspension  or  termination  is  given  to 
such  party  as  soon  as  practical  thereafter. 

14.  Assignment.  This  Agreement  shall  accrue  to  the 
benefit  of  and  be  binding  upon  the  parties  hereto,  together 
with  their  respective  heirs,  successors,  executors  and 
administrators,  or  assigns,  but  this  Agreement  shall  not  be 
assignable  by  either  party  without  prior  written  consent  of 
the  other  party. 

15 . Force  Majeure. 

15.1  If,  because  of  force  majeure,  any  party  shall 
be  unable  to  carry  out  any  of  its  obligations  under  this 
Agreement,  then  the  obligations  of  such  party  shall  be 
suspended  to  the  extent  made  necessary  by  such  force  majeure. 
The  affected  party  shall  give  notice  to  the  other  party  as 
promptly  as  practicable  of  the  nature  and  probable  duration 
of  such  force  majeure. 

The  term  "force  majeure"  shall  be  defined  as,  but  not  limited 
to,  acts  of  God,  legislation  or  lawful  regulations  of  any 
government  or  govenment  agency,  court  orders,  acts  of  a 
public  enemy,  riots,  fires,  volcanic  eruptions,  explosions, 
floods,  interruptions  in  transportation  or  other  causes  of 
similar  nature,  breakdowns  or  damage  to  plants,  transmission 
lines,  equipment  or  facilities,  interruptions  in 
transportation  or  other  causes  of  a similar  nature  which 
wholly  or  partially  prevent  the  delivery  of  the  wood  waste  by 
Seller,  the  receiving  or  consuming  of  the  wood  waste  by 
Buyer,  or  the  construction,  operation  or  maintenance  of 
Buyer's  generating  facilities.  Buyer  and  Seller  shall  use 
all  reasonable  means  of  preventing  the  occurrence  of  any  of 
the  foregoing  over  which  they  have  control. 

15.2  In  the  event  any  Seller's  facilities  are 
damaged  upon  the  occurrence  of  any  of  the  events  listed  in 
Subparagraph  15.1,  or  any  other  breakdown  of  Seller's 
facilities,  Seller  shall  give  Buyer  immediate  notification 
thereof.  If  the  nature  and  extent  of  damage  prevents  Seller 
from  meeting  its  obligations  under  this  Agreement,  Seller 
shall  commence  repair  of  its  facility  as  soon  as  practicable, 
and  shall  thereafter  prosecute  such  work  with  due  diligence. 
During  the  time  of  repair,  the  Seller's  obligations  under 
this  Agreement  are  suspended. 

16.  Notices.  Any  notice  required  to  be  given  by  one 
party  to  the  other  under  this  Agreement  or  by  law  shall  be 
effectively  given  on  the  date'  of  personal  delivery,  or  if 
mailed,  three  days  after  deposit  in  the  United  States  mail, 
first  class,  postage  prepaid,  certified  or  registered,  and 
addressed  as  follows: 


If  to  Buyer: 


If  to  Seller: 


17.  Attorney's  Fees.  In  the  event  that  any  party  shall 
bring  an  action  in  connection  with  the  performance,  breach  or 
interpretation  of  this  Agreement,  or  in  any  way  relating  to 
the  transactions  contemplated  hereby,  the  prevailing  party  in 
such  action  shall  be  entitled  to  recover  from  the  losing 
party  all  reasonable  costs  and  expenses  of  litigation, 
including  attorney's  fees,  court  costs,  costs  of 
investigation,  accounting,  and  other  costs  reasonably  related 
to  such  litigation,  in  such  amounts  as  may  be  determined  in 
the  sole  discretion  of  the  court  having  jurisdiction  over  the 
action. 

18.  Governing  Law.  This  Agreement  shall  be  construed 
and  interpreted  in  accordance  with  the  laws  of  the  State  of 
Montana . 

The  parties  hereto  executed  this  Agreement  in  duplicate 
on  the  day  and  year  first  written  above. 


By: By: 

Title: - Title: 


"Seller" 


"Buyer" 


DRAFT  AGREEMENT 


LIBBY  BIOENERGY  PROJECT 
WAS.TE  WOOD  FUEL  SUPPLY  AGREEMENT 


THIS  AGREEMENT  is  made  this  day  of  , 

19 , between  ("Buyer") 

and  Rayson  Brothers  Logging  Company,  Inc.,  a Montana 
corporation  ("Seller"). 


RECITALS: 


WHEREAS,  Buyer  has  been  formed  to  construct  a facility 
to  generate  electricity;  and 

WHEREAS,  BUYER  IS  IN  NEED  OF  A GUARANTEED  SUPPLY  OF  WOOD 
WASTE  TO  FUEL  ITS  ENERGY  FACILITIES,  AND 

WHEREAS,  Seller  wants  to  sell  its  waste  wood  to  Buyer 
through  the  establishment  of  Buyer  as  a continuing  waste  wood 
user; 


NOW,  THEREFORE,  in  consideration  of  the  premises, 
covenants  and  conditions  hereunder,  and  other  good  and 
valuable  consideration,  the  parties  agree  as  follows: 


1.  Definitions . The  following  terms,  when  used  in  this 
Agreement,  shall  have  the  following  meanings: 

1.1  "Material  balance"  shall  be  defined  as  an 
analysis  of  the  estimated  annual  production  of  mill  waste 
produced  at  sawmills  contracted  to  Seller  as  a by-product  of 
lumber  production. 

1.2  "Mill  waste"  shall  be  defined  as  waste 
delivered  within  30  days  of  manufacture,  maximum  moisture 
content  50%  on  a wet  basis  or  as  inherent  moisture  in  the 
wood  waste  material  and  reasonably  free  of  foreign  materials, 
such  as  rocks  and  metal. 

Typical  mill  waste  includes  bark,  sawdust  and  all  other  mill 
waste  produced  at  Seller's  facilities.  The  mill  operator 
shall  use  reasonable  effort  to  minimize  the  use  of  water  in 
the  sawmill  operations  to  minimize  the  moisture  content  added 
to  the  mill  waste.  Mill  waste  shall  be  capable  of  being 
loaded  into  chip  vans  at  the  sawmill  location.  The  size 
distribution  of  the  mill  waste  shall  allow  chip  vans  to  be 
loaded  to  capacity  in  volume  and/or  weight.  In  the  event  the 


mill  waste  size  distribution  prohibits  economic  loading  and 
transportation  by  the  Buyer,  the  Seller  shall  be  responsible 
for  preparing  the  mill  waste  to  allow  the  Seller  to 
economically  handle  and  transport  the  Seller's  mill  waste. 
Mill  waste  quantities  and  types  shall  be  identified  in 
Seller's  Material  Balance  attached  hereto  as  Exhibit  "A". 

1.3  "Log  deck  debris"  and  "yard  waste"  shall  be 
defined  as  waste  produced  at  a sawmill  other  than  mill  waste, 
and  is  not  included  in  a sawmill's  material  balance. 

1.4  "Logging  residue"  shall  be  defined  as  slash 
and  unmerchantable  timber  which  is  left  in  the  forest  after 
logging  operations  have  been  conducted  therein. 

1.5  "Forest  residue"  shall  be  defined  as 
unmerchantable  waste  logs  and  other  products  which  otherwise 
do  not  fall  within  the  classification  of  mill  waste,  log  deck 
debris,  yard  waste  or  logging  residue. 

1.6  "Wood  waste"  shall  be  defined  as  mill  waste, 
log  deck  debris,  and  yard  waste. 

2.  Wood  waste  Seller  shall  sell  to  Buyer  and  Buyer 

shall  purchase  from  Seller,  on  an  annual  basis,  

tons  of  wood  waste  per  year,  subject  to  the  provisions  of 
Paragraph  11.  Said  wood  waste  shall  meet  the  specifications 
set  forth  in  Paragraph  7. 

3.  Term.  This  Agreement  shall  be  effective  on  the  date 

of  execution  and  shall  continue  to  that  date  which  is  

years  from  the  date  which  is  the  last  day  of  the  month 
following  the  first  delivery  of  waste  wood  under  this 
Agreement.  Deliveries  shall  commence  when  Buyer's  fuel 
handling  and  storage  facilities  are  ready  and  Buyer 
determines  it  is  able  to  receive  wood  waste  from  the  Seller, 

which  is  now  projected  to  be  on  or  about  December  31, 

1985  This  Agreement  shall  automatically  extend  year  to 

year  at  the  end  of  the  initial  term  and  each  succeeding 
annual  term  unless  notice  to  the  contrary  is  given  by  either 
party  to  the  other  party  six  months  prior  to  the  expiration 
of  the  preceding  term. 

4.  Purchase  Price.  Buyer  shall  pay  to  Seller  the 

higher  of  per  ton  for  wood  waste.  The  price  shall 

change  at  the  same  annual  rate  that  the  Buyer's  Energy  Sales 
Agreement  changes. 

5.  Payment . Buyer  shall  pay  the  purchase  price  to 
Seller  within  30  days  following  the  acceptance  of  the  wood 
waste  by  Buyer.  Payment  may  be  mailed  to  Seller's  address 
specified  in  Section  16  below,  and,  if  so  mailed,  will  be 
deemed  paid  when  posted. 
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6.  Quantity.  Seller  shall  provide  and  annually  revise 
a 5-year  wood  waste  delivery  forecast.  Seller's  initial 
5-year  forecast  shall  be  presented  to  Buyer  on  the  date  of 
the  execution  of  this  Agreement  and  revised  annually 
thereafter.  Seller  shall  promptly  notify  Buyer  of 
anticipated  annual  quantity  changes  in  excess  of  plus  or 
minus  20%  of  the  annual  plan.  Notwithstanding  the  Seller's 
notification  to  Buyer  of  anticipated  annual  changes,  the 
Seller  is  not  relieved  of  its  obligations  to  supply  the 
amount  of  waste  wood  commited  hereunder. 

7 . Measurement  and  Specifications. 

7.1  The  unit  of  measurement  for  wood  waste  shall 
be  the  ton,  which  equals  2,000  pounds  of  wood  waste.  The 
measurement  of  tons  shall  be  at  Buyer's  weighing  facilities 
or  at  a weighing  station  designated  by  Buyer. 

Buyer  shall  determine  the  weight  of  each  load  of  wood  waste 
delivered  by  weighing  the  loaded  vehicle  and  deducting  the 
tare  weight.  In  the  event  of  the  breakdown  of  Buyer's 
weighing  or  receiving  facilities,  Buyer  may  estimate  load 
weights  at  Buyer's  facilities  or  use  the  average  of  Seller's 
most  recent  loads.  Seller  may,  at  reasonable  times  and  at 
Seller's  expense,  inspect  Buyer's  measurement  procedures  and 
records . 


7.2  Wood  waste  supplied  by  Seller  shall  conform  to 
the  specifications  set  forth  in  Paragraph  1 of  this 
Agreement . 


7.3  Buyer  shall  assist  Seller  in  determining  the 
specifications  and  acceptability  of  unusual  or  unprepared 
wood  waste.  Buyer  will  accept  log  deck  debris  and  yard  waste 
providing  that  the  parties  agree  on  a mutually  acceptable 
preparation  and  handling  method  and  Buyer  is  capable  of 
acceptance  of  any  volume  of  unprocessed  waste  wood.  The 
decision  to  accept  unusual  or  unprepared  wood  waste  rests 
solely  with  Buyer.  The  estimated  quantity  for  log  deck 
debris  and  yard  waste  is  tons  per  year. 

8.  Inspection  and  Rejection.  Any  truck  load  of 
wood  waste  not  meeting  the  above  specifications  may  be 
rejected  by  Buyer  with  disposal  costs  assigned  to  Seller. 
Seller  will  be  notified  promptly  of  failure  of  wood  waste  to 
meet  specifications  and  will  be  given  an  opportunity  to 
communicate  disposal  instructions  to  Buyer. 

9 . Shipment  Terms. 

9.1  Except  as  otherwise  provided  in  this 
Agreement,  the  Seller  shall  supply  the  vehicle  to  be  used  for 
shipment  of  the  wood  waste  and  transport  the  wood  waste  to 
Buyer's  facilities.  The  parties  may  agree  that  Buyer  shall 
supply  the  vehicle  to  be  used  for  shipment.  In  any  event, 
the  risk  of  loss  for  each  individual  load  passes  from  Seller 
to  Buyer  when  the  wood  waste  is  accepted  by  Buyer. 


9.2  The  rate  of  reimbursement  to  the  Seller 
provided  in  Paragraph  9.2  shall  be  subject  to  ad]ustment  on 
the  date  which  is  one  year  from  the  first  date  of  delivery  of 
wood  waste  under  this  Agreement,  and  on  each  and  every 
anniversary  thereafter  (the  "Adjustment  Date"). 

10 . Loading  and  Unloading. 

10.1  Buyer  shall  provide  suitable  fuel  receiving 
facilities  to  accommodate  designated  fuel  delivery  systems 
and  vehicles.  Wood  waste  deliveries  loaded  for 
transportation  to  Buyer's  energy  facilities  shall  be  capable 
of  unloading  and  handling  by  Seller's  facilities.  The 
unloading  schedule  shall  be  determined  by  Buyer  and  Buyer  may 
designate  alternate  unloading  destinations. 

10.2  If  the  parties  designate  a Buyer  vehicle  to 
be  used  for  the  transfer  of  the  wood  waste.  Seller  shall 
provide  access  to  Seller's  facilities  and  loading  for  the 
Buyer  designated  vehicles.  Seller  shall  further  provide 
on-site  storage  and  loading  facilities  to  promptly  load  the 
vehicles  designated  by  Buyer  to  maximum  capacity  in 
accordance  with  the  carrier  specifications. 

10.3  For  mill  waste  delivered  to  Buyer's 
designated  vehicles  at  the  Seller's  sawmill,  the  Seller  and 
the  Buyer  agree  to  cooperate  in  all  arrangements  necessary  to 
minimize  the  cost  to  each  party  to  provide  on-site  sawmill 
waste  wood  storage.  Loading  systems  shall  consist  of  a 
ground  storage  and  consisting  of  an  L-shaped  lumber 
constructed  with  logs.  The  sawmill's  front-end  loader  will 
be  used  to  load  the  designated  vehicles.  In  the  event  the 
size  distribution  of  the  mill  waste  will  not  allow  standard 
chip  vans  to  be  economically  loaded  to  capacity,  the  Buyer 
and  Seller  shall  develop  a mutually  acceptable  method  to 
prepare  the  sawmill  waste  wood  for  satisfactory  loading.  The 
Buyer  shall  be  responsible  for  new  equipment  purchase  costs. 
The  Seller  shall  be  responsible  for  installation,  operating 
and  maintenance  costs. 

11 . Curtailment  or  Discontinuance. 

11.1  If  Seller  should  shut  down  or  discontinue  the 
operation  of  its  plant,  or  if  Buyer  should  shut  down  or 
discontinue  the  operation  of  its  consuming  generating  plant 
so  as  to  affect  Buyer's  use  of  wood  waste  purchased  by  or 
delivered  pursuant  hereto,  for  any  reason  that  may  be 
considered  sufficient  to  such  acting  party  to  justify  such 
action,  Seller  or  Buyer,  as  the  case  may  be,  shall  not  be 
liable  in  any  manner  for  failing  to  deliver  or  refusing  to 
accept  wood  waste  during  the  period  of  such  shutdown  or 
discontinuance;  provided,  however,  if  such  refusal  to  accept 
of  failure  to  deliver  shall  continue  for  a longer  period  than 
ninety  (90)  days,  the  other  party  may,  at  its  option,  seek 
damages  from  the  non-performing  party  limited  to  the  cost  of 
disposal  or  waste.  No  payments  will  be  due  to  Seller  for 


undelivered  fuel  and  the  Buyer  shall  be  free  to  purchase 
necessary  fuel  to  cover  the  discrepancy  created  by 
non-performance  by  the  Seller.  To  the  extent  the  cost  of 
fuel  purchased  exceeds  amounts  that  would  have  been  paid  to 
the  Seller,  the  Seller  shall  be  responsible  for  reimbursing 
the  Buyer  for  the  difference.  Failure  to  meet  delivery 
commitments  will  result  in  the  Seller's  forfeiture  of  tl^is 
Agreement.  The  Buyer,  at  its  option,  may  terminate  this 
Agreement  by  giving  the  non-performing  party  ten  (10)  days 
written  notice  of  such  termination. 

11.2  If,  for  any  such  sufficient  reason,  Seller 
should  curtail  the  operation  of  its  fuel  supply  operation. 
Seller  shall  continue  to  deliver  such  reduced  quantity  of 
wood  waste  as  it  may;  provided,  however,  if  Seller's 
deliveries  of  such  reduced  quantities  of  wood  waste  shall 
continue  for  a longer  period  than  sixty  (60)  days  and  the 
quantity  so  delivered  to  Buyer  is  less  than  50  percent  of  the 
maximum  Buyer  is  required  to  accept  in  any  two  calendar 
months  pursuant  to  Paragraph  2 hereof,  then  and  in  that  event 
Buyer  may,  at  its  option,  terminate  this  Agreement  by  giving 
the  Seller  ten  (10)  days  notice  in  writing  of  such 
termination  or  shall  be  free  to  contract  the  fuel  supply 
deficiency  with  another  party.  The  Seller  shall  reimburse 
the  Buyer  any  extra  costs  incurred  to  secure  another 
agreement  for  the  remainder  of  the  contracted  term.  The 
Seller's  liability  shall  be  limited  to  the  gross  revenue  that 
would  have  been  paid  by  the  Buyer  to  the  Seller.  The  Seller 
shall  have  the  option  to  arrange  for  replacement  wood  waste 
subject  to  approval  by  and  at  the  option  of  the  Buyer. 

11.3  If,  for  any  such  sufficient  reason,  Buyer 
should  curtail  the  operation  of  such  energy  plant.  Buyer 
expects  to  be  able  to  unload,  process  or  store  in  its  then 
available  and  unused  storage  facilities,  then  Buyer,  at  its 
option,  by  giving  to  Seller  not  less  than  ten  (10)  days 
notice  in  writing,  and  without  liability,  may  reduce  the 
number  of  units  of  wood  waste  which  it  is  required  to  take 
under  the  terms  of  this  Agreement  proportionately  to  the 
percentage  of  curtailment;  provided,  however,  if  Buyer  is 
purchasing  wood  waste  from  more  than  one  supplier,  reductions 
as  between  suppliers  shall  be  made  substantially  prorata 
based  on  a average  volume  of  wood  waste  delivered  by  each 
supplier  to  Buyer  during  the  last  three  normal  operating 
months  immediately  prior  to  the  reduction. 

11.4  If,  as  a consequence  of  curtailment,  shutdown 
or  discontinuance  of  the  operation  of  Buyer's  generating 
plant,  Buyer  should  elect  to  curtail  or  discontinue  its 
taking  of  wood  waste  hereunder,  Seller  shall  have  the  right 
during  any  such  period  of  curtailment  or  discontinuance,  to 
sell  to  others  that  volume  of  wood  waste  which  Buyer  does  not 
take  during  such  period.  However  promptly  upon  resumption  of 
full  wood  waste  consumption  by  Buyer's  energy  plant.  Seller 
shall  deliver  to  Buyer  the  Seller's  entire  wood  waste 
production  up  to  the  maximum  number  of  units  that  Buyer  may 


be  required  to  take  under  production  or  consumption  and  shall 
give  to  the  other  party  prompt  and  appropriate  written  notice 
setting  forth  all  information  which  reasonably  would  appear 
to  be  helpful  in  rescheduling  and  readjusting  the  other 
party's  operations. 

11.5  In  the  event  the  Buyer's  facility  is 
curtailed  by  the  utility  purchasing  power  and  should  the 
utility  compensate  the  Buyer  for  curtailing  production,  the 
Buyer  shall  include  the  Seller's  incremental  costs  in  the 
curtailment  compensation  changes  charged  by  the  Buyer  to  the 
utility.  Should  the  seller  not  be  affected  by  the 
curtailment,  no  compensation  shall  be  due  to  the  Seller. 

12.  Negotiations . The  parties  hereunder  acknowledge 
that  Buyer  is  currently  in  the  process  of  negotiating  a 
contract  with  Pacific  Power  and  Light  Co.  for  the 
purchase  of  the  electricity  generated  at  the  energy  facility. 
Also,  the  Buyer  is  currently  in  the  process  of  negotiating  a 
fixed  price  turnkey  contract  to  construct  Buyer's  energy 
facility,  licensing  the  facility,  and  securing  financing  for 
the  Buyer's  facility. 

The  parties  further  agree  that  the  obligations  of  each  party 
hereunder  are  sugject  to  the  final,  executed  contract  between 
Buyer  and  Pacific  Power  and  Light  Co. , Construction 
Contractor,  Construction  and  operating  permits  and  project 
financing. 

13.  Default . Should  either  party  default  in  the 
performance  of  its  obligations  under  this  Agreement, 
including,  but  not  limited  to,  the  obligation  to  deliver  wood 
waste  in  accordance  with  the  specifications  set  forth  above 
in  Section  6,  then  the  non-defaulting  party  may  terminate 
this  Agreement  by  giving  thirty  (30)  days  written  notice  to 
the  defaulting  party.  In  the  event  that  either  party  should 
be  adjudicated  as  bankrupt,  in  the  case  of  either  party's 
insolvency  (in  either  the  equity  or  balance  sheet  sense),  or 
if  a receiver  should  be  appointed  for  either  party,  then  the 
other  party,  without  previous  notice  and  without  liability, 
may  immediately  either  suspend  or  terminate  its  obligations 
under  the  Agreement,  provided  that  written  notice  of  such 
suspension  or  termination  is  given  to  such  party  as  soon  as 
practical  thereafter. 

14.  Assignment . This  Agreement  shall  accrue  to  the 
benefit  of  and  be  binding  upon  the  parties  hereto,  together 
with  their  respective  heirs,  successors,  executors  and 
administrators,  or  assigns,  but  this  Agreement  shall  not  be 
assignable  by  either  party  without  prior  written  consent  of 
the  other  party. 


15 . Force  Majeure. 


15.1  If,  because  of  force  majeure,  any  party  shall 
be  unable  to  carry  out  any  of  its  obligations  under  this 
Agreement,  then  the  obligations  of  such  party  shall  be 
suspended  to  the  extent  made  necessary  by  such  force  majeure. 
The  affected  party  shall  give  notice  to  the  other  party  as 
promptly  as  practicable  of  the  nature  and  probable  duration 
of  such  force  majeure. 

The  term  "force  majeure"  shall  be  defined  as,  but  not  limited 
to,  acts  of  God,  legislation  or  lawful  regulations  of  any 
government  or  government  agency,  court  orders,  acts  of  a 
public  enemy,  riots,  fires,  volcanic  eruptions,  explosions, 
earth  quakes,  floods,  interruptions  in  transportation  or 
other  causes  of  similar  nature,  breakdowns  or  damage  to 
plants,  transmission  lines,  equipment  or  facilities, 
interruptions  in  transportation  or  other  causes  of  a similar 
nature  which  wholly  or  partially  prevent  the  delivery  of  the 
wood  waste  by  Seller,  the  receiving  or  consuming  of  the  wood 
waste  by  Buyer,  or  the  construction,  operation  or  maintenance 
of  Buyer's  generating  facilities.  Buyer  and  Seller  shall  use 
all  reasonable  means  of  preventing  the  occurrence  of  any  of 
the  foregoing  of  which  they  might  have  control. 

15.2  In  the  event  any  Seller's  facilities  are 
damaged  upon  the  occurrence  of  any  of  the  events  listed  in 
Subparagraph  15.1,  or  any  other  breakdown  of  Seller's 
facilities,  Seller  shall  give  Buyer  immediate  notification 
thereof.  If  the  nature  and  extent  of  damage  prevents  Seller 
from  meeting  its  obligations  under  this  Agreement,  Seller 
shall  commence  repair  of  its  facility  as  soon  as  practicable, 
and  shall  thereafter  prosecute  such  work  with  due  diligence. 
During  the  time  of  repair,  the  Seller's  obligations  under 
this  Agreement  are  suspended. 

16.  Notices.  Any  notice  required  to  be  given  by  one 
party  to  the  other  under  this  Agreement  or  by  law  shall  be 
effectively  given  on  the  date  of  personal  delivery,  or  if 
mailed,  three  days  after  deposit  in  the  United  States  mail, 
first  class,  postage  prepaid,  certified  or  registered,  and 
addressed  as  follows: 

If  to  Buyer:  


If  to  Seller: 


17.  Attorney's  Fees.  In  the  event  that  any  party  shall 
bring  an  action  in  connection  with  the  performance,  breach  or 
interpretation  of  the  Agreement,  or  in  any  way  relating  to 
the  transactions  contemplated  hereby,  the  prevailing  party  in 
such  action  shall  be  entitled  to  recover  from  the  losing 
party  all  costs,  costs  of  investigation,  accounting,  and 
other  costs  reasonably  related  to  such  litigation,  in  such 
amounts  as  may  be  determined  in  the  sole  discretion  of  the 
court  having  jurisdiction  over  the  action. 

18.  Governing  Law.  This  Agreement  shall  be  construed 
and  interpreted  in  accordance  with  the  laws  of  the  State  of 
Montana . 

The  parties  hereto  executed  this  Agreement  in  duplicate 
on  the  day  and  year  first  written  above. 


By: By: 

Title:  Title: 


"Seller" 


"Buyer" 


-EXHIBIT  "A"- 


Seller's  Material  Balance 


< 


MEMORANDUM 


TO: 

FROM: 

SUBJECT: 

DATE: 


Chuck  Keegan,  Ken  Briggeman  (w/o  attachments) 
Dave  Van  Hersett 

Task  204:  Forest  Residue  Draft  Agreement 

November  30,  1984 


To  complete  Phase  II  work  on  Residue  Rights,  an  outline  of  a 
negotiated  contract  for  stand  conversions  for  small  tracts  is 
desirable.  Attached  is  a copy  of  Ken  Briggeman ' s discussion 
on  alternative  methods  for  obtaining  rights  to  residue  on 
National  Forest  land. 

General : 

Phase  I results  indicate  that  we  have  the  following  methods 
to  secure  rights  to  forest  residue: 

Obtain  rights  from  timber  sales  purchases 
Contract  thinning  for  forest  owner/manager 
Contract  stand  conversion  for  forest  owner/manager 

Your  task  is  to  work  with  Ken  to  develop  a draft  outline  of  a 
negotiated  contract  that  includes  the  following: 

For  a defined  tract  of  stagnated  lodgepole  pine  identified 
in  Phase  1 

Select  and  estimate  the  recoverable  tonnage  for  a tract  of 
your  choice 
Term  of  agreement 
Road  access  conditions 
Stand  conversion  prescription 
. Stand  conversion  payment/allowance 

In  developing  the  draft  we  should  use  the  documents  provided 
by  Ken.  These  are  attached  for  your  use. 

Second  Task:  Private  Land  Owner  Residue  Agreement 

As  an  alternative,  Clayton  should  contact  a small,  private 
land  owner  to  secure  the  rights  to  forest  residue.  Please 
outline  an  agreement  that  would  provide  rights  over  a ten 
year  term  to  forest  residue  as  may  be  required  by  Clayton. 
The  plan  would  be  for  Clayton  to  either  log  or  thin  a stand 
with  the  owner  receiving  all  merchantable  sawlogs  and  Clayton 
all  residue. 

Task  Completion  Date:  December  15,  1984 

Please  call  if  you  have  any  questions. 
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LONG - TERM  FUEL  HAULING  CONTRACT 


THIS  AGREEMENT  made  and  entered  into  this  day  of 

, 19 , between  hereinafter 

referred  to  as  the  "Carrier,"  and  Rayson  Brothers  Logging 
Company,  a Montana  Corporation,  hereinafter  referred  to  as 
"Customer" , 

WHEREAS,  the  Carrier  owns  a fleet  of  trucks,  tractors 
and  trailers  and  supplemental  equipment  and  is  equipped  to 
handle  truck  transportation  for  products  to  be  hereinafter 
described  and  is  engaqed  in  the  business  of  a carrier  by 
truck,  and 

WHEREAS,  Customer  purchases  sawmill  wastewood  and 
manufactures  it  into  energy,  and 

WHEREAS,  the  Carrier  desires  to  contract  for  the 
transportation  for  wastewood  to  be  herein  described,  which 
service  is  necessary  and  desirable  to  Customer,  and 

In  consideration  of  the  mutual  covenants,  agreements  and 
payments  to  be  made,  agree  as  follows: 

THE  CARRIER  AGREES: 

1.  To  load,  transport  and  unload,  together  with  other 
carriers  contracted  for  or  owned  by  Customer,  wastewood  to  be 
described  from  the  point  of  origin  to  the  point  of 
destination  and  at  the  rates  as  set  forth  in  Exhibit  "A" . 

2.  The  quantity  of  the  product  to  be  transported  by  the 
Carrier  will  be  solely  dependent  upon  Customer's  need 
thereof . 

3.  To  furnish  all  necessary  trucks,  tractors,  trailers 
and  other  supplemental  equipment,  together  with  its  own 
drivers  and  personnel  necessary  for  the  full,  faithful  and 
prompt  performance  of  the  service  to  be  rendered. 

4.  To  pay  all  damage  to  Customer's  property  resulting 
directly  or  indirectly  from  the  negligent  act  or  omission  of 
Carrier  hereunder,  and  to  procure  and  maintain  at  all  times 
during  this  Agreement,  in  full  force  and  effect,  insurance  as 
follows : 

(a)  Carrier  Cargo  Liability  Insurance; 

(b)  Workmen's  compensation  insurance  for  every  man  in 
Carrier's  employ; 

(c)  Comprehensive  general  liability  insurance,  includ- 
ing but  not  limited  to  coverage  upon  cars,  trucks, 
tractors,  trailers,  and  any  mobile  equipment  which 
shall  provide  for  a limit  for  a single  occurrence 
of  not  less  than  $1  million  for  all  damages  arising 
out  of  bodily  injuries  to  or  death  of  any  person, 
and  for  a limit  of  not  less  than  $100,000  for  all 


damages  to  or  destruction  of  property  during  the 
policy  period,  and  to  furnish  a certificate  of 
insurance  to  Customer  disclosing  said  policies  to 
be  in  existence  with  endorsement  thereon  requiring 
the  insurer  to  give  thirty  (30)  days  prior  written 
notice  to  Customer  of  the  expiration  of,  or  any 
extension,  modification  or  cancellation  of  such 
insurance . 

5.  To  require  its  employees,  while  within  the  plant 
premises  of  Customer  or  its  supplier,  to  comply  with  all 
fire,  safety  and  traffic  rules  and  regulations  appertaining 
to  said  premises. 

6.  To  comply  with  all  federal,  state  and  municipal 
laws  and  all  rules,  orders  and  regulations  of  any 
governmental  agency  applicable  to  Carrier's  operations, 
including  but  not  limited  to  rules  and  regulations  and 
statutes  of  any  concerning  Interstate  Commerce  Commission  and 
the  Montana  Public  Utilities  Commission. 

7.  To  indemnify  and  hold  harmless  Customer  against  all 
claims  or  liabilities  asserted  by  third  parties  including  all 
governmental  agencies  resulting  directly  or  indirectly  from 
Carrier's  acts  or  omissions  hereunder,  whether  matured  or 
contingent,  against  Customer.  Customer  shall  present  such 
claim  or  liability  to  Carrier  or  Carrier  shall  have  thirty 
(30)  days  to  resolve  such  claim.  If  the  liability  is  not 
resolved.  Customer  shall  have  the  right,  after  said  thirty 
(30)  days,  to  withhold  any  payment  otherwise  due  the  Carrier, 
or  any  person  claiming  by,  through  or  under  the  Carrier, 
until  Carrier  furnishes  satisfactory  proof  that  such  claim 
against  or  liability  of  Customer  is  discharged. 

8.  Not  to  assign  this  contract  or  any  interest  therein 
without  the  written  consent  of  Customer  first  having  been 
procured. 


CUSTOMER  AGREES; 

9.  To  pay  Carrier  at  the  rates  set  forth  in  said 
Exhibit  "A"  hereto,  on  a weekly  basis,  by  each  Friday,  for 
the  products  delivered  and  accepted  by  Customer  during  the 
preceding  week. 


IT  IS  MUTUALLY  UNDERSTOOD  AND  AGREED: 


10.  This  contract  is  not  severable,  time  is  of  the 
essence  and  the  essence  of  its  performance.  It  is 
recognized,  however,  that  there  may  be  delays  caused  by  bad 
weather,  fires,  strikes,  acts  of  God,  or  circumstances  beyond 


n r\  a 


-'I  r\ 


the  reasonable  control  of  the  parties  hereto.  Delays 
occasioned  by  such  causes  shall  not  constitute  a default  of 
this  Agreement. 

11.  If,  for  any  reason  the  Carrier  cannot  perform  to  the 
satisfaction  of  Customer  or  any  Customer  supplier  customarily 
serviced  by  said  Carrier,  Customer  reserves  the  right  to 
dispatch  other  carriers  into  the  plants  of  said  suppliers  to 
allow  timely  and  satisfactory  transportation  of  any  and  all 
products  destined  for  Customer  facilities.  In  no  way  should 
this  paragraph  be  construed  to  indicate  that  the  Carrier 
shall  have  exclusive  rights  to  transport  Customer  material 
from  any  specific  site  and  it  is  only  for  the  convenience  of 
both  parties  that  customary  sites  will  be  assigned  to  the 
Carrier . 

12.  In  the  event  either  party  shall  fail  to  perform  this 
contract  or  any  part  hereof,  and  in  the  manner  specified,  the 
other  party  may  at  its  option  give  fifteen  (15)  days  written 
notice  to  the  other  of  its  intention  to  terminate  this 
contract.  If  the  breach  complained  of  in  said  notice  is  not 
corrected  within  said  15-day  period,  the  contract  shall 
terminate  at  the  end  of  said  period.  Such  termination  shall 
not  relieve  the  defaulting  party  from  payment  of  damages 
occasioned  to  the  other  by  said  breach. 

13.  The  parties  hereto  stand  in  the  relationship  to  each 
other  of  independent  contractors,  and  the  Carrier  is 
contracting  independently  with  Customer , and  the  parties  in 
no  way  stand  in  the  relationship  of  master  and  servant, 
principal  and  agent,  employer  and  employee,  and  it  is  further 
agreed  that  the  Carrier  is  engaged  in  an  independent  business 
known  as  a motor  carrier,  and  under  the  terms  of  this 
contract,  said  Carrier  is  free  from  any  direction  or  control 
by  Customer  over  the  performance  of  the  services  required 
under  this  contract. 

14.  This  Agreement  shall  terminate  automatically: 

Immediately  upon  insolvency,  adjudication  of 
bankruptcy,  or  appointment  of  receiver  for  the 
property  of  the  Carrier,  and 

15.  Any  such  failure  to  exercise  a right  to  terminate 
this  Agreement  in  case  of  such  default  shall  not  constitute  a 
waiver  of  the  defaulting  party’s  obligation  to  perform 
strictly  in  accordance  with  the  terms  of  this  Agreement.  Any 
such  right  to  terminate  shall  remain  in  full  force  and 
effect,  and  may  be  exercised  so  long  as  such  default 
continues . 

16.  The  term  of  this  Agreement  shall  be  for  a period  of 
five  (5)  years  from  date  of  execution  hereof,  and  may  be 
extended  annually  thereafter.  During  said  term,  the  parties 


will,  before  each  anniversary  date  hereof,  undertake  to 
negotiate  any  increase  or  decrease  in  rates  to  be  charged  and 
paid,  and  in  the  event  no  agreement  can  be  reached  for  the 
imposition  of  a new  rate  during  the  ensuing  year,  the  rate 
prevailing  at  the  anniversary  date  shall  continue,  but  either 
party  may  thereafter  cancel  this  Agreement  upon  giving  one 
hundred  and  twenty  (120)  days  written  notice  to  the  other  of 
intent  to  cancel  at  the  expiration  of  said  120  days.  In  the 
event  any  major  or  unforeseen  cost,  increase  or  decrease, 
should  occur  between  anniversary  dates,  the  parties  agree  to 
discuss  the  effect  of  such  cost  increase  or  decrease  upon  the 
rate,  and  may,  upon  mutual  agreement,  adjust  such  rates 
between  anniversary  dates. 

17.  This  Agreement  cannot  be  altered,  modified  or 
deviated  from,  unless  such  alteration,  modification  or 
deviation  shall  be  in  writing  and  signed  by  the  parties 
hereto . 

18.  Any  notice  to  be  given  hereunder  may  be  served 
personally  or  by  registered  mail  addressed  to  the  party  to  be 
served  at  the  latter's  post  office  address  as  set  forth  in 
Exhibit  "A"  hereto. 

19.  In  the  event  it  should  become  necessary  for  either 
party  to  institute  any  action  or  proceeding  under  the  terms 
hereof,  it  is  agreed  that  the  losing  party  in  such  action 
will  pay  to  the  winning  party  a reasonable  sum  for  attorney's 
fees,  together  with  its  costs  incurred  therein. 

20.  This  Agreement  shall  not  become  effective  unitl: 

(a)  It  is  fully  executed  by  authorized  agents  of 
both  parties,  and 

(b)  Carrier  has  secured  all  licenses  and  permits 
necessary  for  the  full  performance  hereof. 


21.  This  contract  shall  extend  to  and  be  binding  upon, 
and  insure  to  the  benefit  of  the  carrier  and  customer,  their 
successors  and  assigns. 

IN  WITNESS  WHEREOF  the  parties  have  caused  this 
instrument  to  be  executed  by  their  duly  authorized  officers 
the  day  and  year  hereinabove  first  written. 


Attest : 


BY. 


By. 


Attest : 


RAYSON  BROTHERS  LOGGING  CO.,  INC. 


SAMPLE  TIMBER  SALE  AGREEMENT 


The  Sample  Timber  Sale  Agreement  on  the  following  pages  is 
provided  as  a guide  to  forest  landowners  who  are  considering 
selling  timber.  It  is  a SAMPLE,  only,  and  should  not  be  used 
verbatim.  Most  of  the  agreement  is  self-explanatory.  On 
some  points,  especially  where  several  options  are  possible,  a 
brief  explanation  or  definition  is  included.  You  may  wish  to 
include  other  specific  items.  Particular  attention  should  be 
given  to  Item  D-12  pertaining  to  slash  hazard  reduction.  The 
State  Hazard  Reduction  or  Management  Law  does  not  require  100 
percent  disposal  of  the  slash  fire  hazard  created.  The  bond 
withheld  establishes  a dollar  amount  available  for  hazard 
reduction  performed  in  accordance  to  the  written  prescription 
in  the  Hazard  Reduction  Agreement.  As  the  seller,  you  have 
the  right  to  require  more  complete  slash  disposal  in  your 
contract.  Keep  in  mind,  however,  that  this  will  probably 
result  in  lower  bid  prices  for  your  timber  due  to  the 
increased  hazard  reduction  costs. 

It  is  strongly  suggested  that  a professional  forester, 
familiar  with  logging  and  the  local  timber  market,  be 
contacted.  He  can  advise  you  or  prepare  a final  agreement 
based  on  the  specifics  of  your  proposed  timber  sale.  You  may 
also  require  the  services  of  an  attorney. 

The  Division  of  Forestry  maintains  a listing  of  forestry 
consultants  working  in  Montana.  They  are  available  to  help 
prepare,  sell,  and  administer  timber  sales.  A copy  of  the 
consultant  listing  is  available  at  Division  of  Forestry 
offices . 


vnA-Od 


SAMPLE 


SAMPLE 


SAMPLE  TIMBER  SALE  AGREEMENT 


(I  or  we ) 
Hereinafter 


_ vJ  i- r / 

(Name  of  Contractor)  (Post  Office)  (State) 

called  the  Contractor,  agree  to  purchase  from 


,of 

(Seller's  Name)  (Post  Office) 


(State) 


hereinafter  called  the  Seller,  the  designated  timber  from  the 


area  described  below  and  as  outlined  on  Exhibit  "A". 


A.  DESCRIPTION  OF  SALE  AREA  (Describe  by  legal  subdivision, 

if  surveyed,  and  approximate, 
if  not) 


TABLE  I 

MINIMUM  UTILIZATION  STANDARDS 
ESTIMATED  RATE  TOP  DIAMETER  LOG 

SPECIES  PRODUCTS  VOLUME  PER  INSIDE  BARK LENGTH 


SAMPLE 


SAMPLE 


B.  TREES  DESIGNATED  FOR  HARVEST:  (Use  one  or  more  of  the 

following: ) 

1.  All  trees  greater  than  inches  (diameter  breast 

height)  within  cutting  units  shall  be  harvested. 
(Diameter  limit  cut) 

2.  Trees  designated  for  cutting  are  marked  with  two 

horizontal  color  paint  lines,  one  at  the 

base  of  the  tree,  the  other  at  four  and  one-half 
feet  (4  1/2')  above  the  uphill  ground  line. 
(Selective  Harvest) 

3.  All  trees  meeting  merchantability  clauses  under 
Table  I shall  be  harvested  except  "leave"  trees 

marked  with  vertical  (color)  paint  stripes. 

(Selective  harvest  with  "leave"  trees  marked) 

4.  All  trees  shall  be  harvested  from  right-of-way 
clearings  as  designated  by  road-back  lines  on 
either  side  of  the  right-of-way. 

5.  Standing  dead  trees  that  fall  within  merchantabil- 
ity standards  in  Table  I may  be  harvested. 


C.  CONDITIONS  OF  SALE: 

1.  METHOD  OF  PAYMENT:  Payment  shall  be  in  accordance 

with  the  rates  shown  in  Table  I paid  on  a bi-weekly 
basis  and  subject  to  paragraphs  two  and  three 
below.  (NOTE:  The  Seller  can  also  designate  how 

payment  from  the  purchasing  wood  products  firm  is 
to  be  distributed.  Payments  can  be  made  to  the 
Seller  who  then  withholds  his  stumpage  payment  and 
forwards  the  balance  to  the  logging  contractor. 
This  method  serves  as  a type  of  "revolving"  cash 
performance  bond  which  is  an  incentive  for  the 
logging  contractor  to  adhere  to  the  contract. 
Advance  stumpage  payments  should  also  be 

considered. ) 

2.  ESCALATION: 

a)  The  rates  stated  in  Table  I reflect  the 
negotiated  price  offered  by  the  contractor.  These 
rates  are  subject  to  escalation  each  six-month 

period  of  the  agreement  beginning  . 

Stumpage  rates  for  each  subsequent  six-month 
period  will  be  determined  by  obtaining  the  per- 


centage  relationships  of  the  bid  price  of  each 
species  to  the  six-month  average  lumber  price 
for  that  species  as  reported  by  the  Western  Wood 
Products  Association  Price  Trends  for  the  period 
ending  . 

Other  relevant  price  trends  may  be  substituted  upon 
mutual  agreement. 


3.  BASIS  OF  MEASUREMENT: 

a)  Sawlogs  shall  be  scaled  by  the  Scribner 
Decimal  C log  rule,  or  as  otherwise  agreed 
upon . 

4.  Ownership  of  the  timber  passes  from  the  seller  to 

the  Contractor  . Use  one  of 

the  following  statements. 

a)  At  signing  of  contract  - usually  for  lump-sum 
sales 

b)  When  severed  from  stump 

c)  When  loaded  on  truck 

d)  When  scaled  at  the  processing  plant 


D. 


THE  PURCHASER  AGREES  TO  THE  FOLLOWING: 


1.  To  waive  all  claims  to  the  above  described  timber 
unless  they  are  cut  and  removed  on  or  before 


(Termination  Date) 

2.  To  commence  logging  on  or  after  . (Note: 

Depending  on  the  time  of  possession  by  the  Seller, 
he  may  want  to  delay  logging  to  qualify  for  capital 
gains  treatment  of  timber  income.  The  annual 

volume  removed  or  dollars  paid  may  also  be  set  to 
avoid  paying  higher  income  taxes.) 

3.  To  log  only  during  the  period  , 

( Dates ) 

unless  special  arrangements  are  made  with  Seller  to 
log  other  than  above-mentioned  inclusive  months. 

4.  Comply  with  all  State  Forest  Fire  Regulations. 

5.  To  do  all  in  his  power  to  prevent  and  suppress 
forest  fires  on  or  threatening  the  sale  area. 
Contractor  shall  be  responsible  for  all  fires  which 
occur  as  a result  of  his  activities. 

6.  To  protect  from  unnecessary  injury,  young  growth 
and  other  trees  not  designated  for  cutting. 

7.  At  his  expense,  shall  repair  damage  caused  by 
logging  to  ditches,  fences,  bridges,  trails  or 
other  improvements.  Throughout  the  duration  and 
upon  termination  of  this  Agreement  existing 
roads  will  be  maintained  at  standards  equal  to 
or  better  than  original. 

8.  Enter  into  a road-use  agreement  with  

(Agency  or 

for  portion(s)  of  sale  road 

Landlord) 

that  crosses  ownership. 

(Agency  or  Landlord) 

9.  Liability  for  Loss: 

a)  The  Contractor  is  responsible  for  loss  or 
damage  to  timber  while  in  his  custody.  This 
includes  timber  which  is  felled,  skidded,  or 
decked,  and  timber  which  is  lost  or  damaged 
after  removal  from  the  sale  area,  but  before 
scaling. 


10. 


Penalties : 


a)  The  Contractor  will  furnish  truck  load  receipt 
books  and  will  be  required  to  deliver  a copy 
of  the  receipt  with  each  load  of  forest 
products  from  the  timber  sale  area  to  the 
Seller.  The  Contractor  will  be  charged  for 
each  truck  load  receipt  missing  at  the  rate  of 
eight  (8)  thousand  board  feet*  at  the  current 
contract  rate  on  the  ratio  of  each  species  to 
the  total  estimated  volume  of  the  sale. 

b)  Unmarked  or  undesignated  trees,  seed  trees  or 

boundary  trees  which  are  cut  or  injured 
through  carelessness  shall  be  considered  cut 
in  trespass  and  charged  for  at  the  rate  of 
$ each. 

c)  Trees  which  are  designated  for  cutting  under 
terms  of  this  Agreement  and/or  logs  which  meet 
the  minimum  utilization  standards  set  forth  in 
Table  I which  are  not  removed  from  the  sale 
area  and  presented  for  scaling  shall  be 
charged  at  the  current  contract  rate  for  the 
class  of  material  which  they  contain,  fixed  in 
accordance  with  the  terms  of  this  Agreement. 


11. 


d)  The  Contractor  may  be  required  to  pay  a 

penalty  of  $ each  for  cutting  long 

butts  which  in  the  opinion  of  the  Seller 
contains  usable  material  in  excess  of  the 
minimum  utilization  standards  set  forth  in 
Table  I . 


e)  The  Contractor  may  be  required  to  pay  a 

penalty  of  $ for  each  tree  stump  cut 

higher  than  on  the  side  adjacent  to 

the  highest  ground  except  in  unusual  cases, 
when  in  the  discretion  of  the  Seller,  this 
height  is  not  considered  practical. 


f)  The  amounts  specified  shall  be  regarded  as 
liquidated  damages  and  may  be  waived  in  the 
discretion  of  the  Seller  in  accidental  or 
exceptional  cases  which  involve  small  amounts 
of  material  or  minor  deviation  from  the 
conditions,  standards  or  specifications. 


Handle  slash  and  logging  debris  as  prescribed  by 
Montana  State  Law. 


12.  Provide  additional  slash  money  in  the  amount  of 

$ /green  trees  to  cover  slash  cleanup  and 

treatment  beyond  specifications  required  by  State 
Law. 


*Based  on  long-log  hauling  capacity. 

^ r\  a n n 


13.  The  Contractor  will  be  required  to  furnish  a cash 

or  surety  bond  in  an  amount  of  $ for 

faithful  performance  of  the  Agreement. 

14.  Refuse  resulting  from  the  Contractor's  use, 
servicing,  repair,  or  abandonment  of  his  equipment 
shall  be  removed  from  the  area. 

15.  Equipment  will  not  be  operated  in  seep  areas, 

springs,  or  stream  courses.  Any  operation  or 
construction  in  or  near  perennial  streams  may 
require  a Stream  Bed  Preservation  Permit  prior  to 
construction.  Contractor  shall  comply  with  this 
law  and  any  other  natural  resource  laws,  if 

applicable.  (Seller  may  also  wish  to  add,  as  an 
attachment,  the  Best  Management  Practices  for 
non-point  sources  pollution  under  the  state-wide 
208  Program) 

16.  The  Contractor  will  be  required  to  install  rolls, 
cross-ditches  or  outslope  road  beds,  fire  lanes, 
and  skid  trails  to  prevent  soil  erosion. 

17.  Contractor  or  his  employees  or  agents  may  not 
remove  fuelwood  or  firewood  without  explicit 
consent  of  the  Seller. 

18.  Other  restrictions  as  desired. 

19.  Method  of  logging  to  be  used--i.e.  tree  length,  log 
length,  line  skidded,  etc. 


THE  SELLER  AGREES  TO  THE  FOLLOWING: 

1.  To  guarantee  title  to  the  forest  products  covered 
by  this  Agreement  and  to  defend  it  against  all 
claims  at  his  expense. 

2.  To  allow  the  Contractor  to  use  unmerchantable 
material  from  tops  of  trees  cut  from  trees  for 
necessary  logging  improvements  free  of  charge, 
provided  such  improvements  are  left  in  place  by  the 
contractor . 

3.  To  grant  freedom  of  entry  and  right-of-way  to 
Contractor  and  his  employees  on  and  across  the  area 
covered  by  this  Agreement. 


The  contractor  is  responsible  for  all  injuries  or 
accidents  occurring  as  a result  of  logging  and  related 
activities.  Note--Seller  may  require  contractor  to 
provide  proof  of  compliance  with  workman's  compensation 
laws . 


G.  This  Agreement  cannot  be  transferred  or  subcontracted  to 
another  party  without  the  written  permission  of  the 
Seller . 

H.  Cutting  of  timber  under  this  Agreement  expires  on  , 

(Date)  unless  otherwise  agreed  to  in  writing  by  the 
Seller.  Felled  trees  remaining  after  the  above  date 
become  the  property  of  the  Seller  ninety  (90)  days 
following  that  date. 

I.  In  cases  of  dispute  over  terms  of  this  Agreement,  we 
agree  to  accept  the  decision  of  an  arbitration  board  of 
three  selected  members  as  final.  Each  of  the 
contracting  parties  will  select  one  person  and  the  two 
selected  will  select  the  third  person  to  form  this 
board. 

J.  Violations  of  this  Agreement  by  either  party  will  be 
considered  cause  for  termination. 


Signed  this  of 
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( Seller ) 


( Contractor ) 


Witness : 


Witness : 


(This  Agreement  is  to  be  used  as  a SAMPLE  copy  only.  Obtain 
services  from  your  State  Service  Forester,  consultant 
forester  and/or  attorney. ) 


SAMPLE  TIMBER  SALE  AGREEMENT 


The  Sample  Timber  Sale  Agreement  on  the  following  pages  is 
provided  as  a guide  to  forest  landowners  who  are  considering 
selling  timber.  It  is  a SAMPLE,  only,  and  should  not  be  used 
verbatim.  Most  of  the  agreement  is  self-explanatory.  On 
some  points,  especially  where  several  options  are  possible,  a 
brief  explanation  or  definition  is  included.  You  may  wish  to 
include  other  specific  items.  Particular  attention  should  be 
given  to  Item  D-12  pertaining  to  slash  hazard  reduction.  The 
State  Hazard  Reduction  or  Management  Law  does  not  require  100 
percent  disposal  of  the  slash  fire  hazard  created.  The  bond 
withheld  establishes  a dollar  amount  available  for  hazard 
reduction  performed  in  accordance  to  the  written  prescription 
in  the  Hazard  Reduction  Agreement.  As  the  seller,  you  have 
the  right  to  require  more  complete  slash  disposal  in  your 
contract.  Keep  in  mind,  however,  that  this  will  probably 
result  in  lower  bid  prices  for  your  timber  due  to  the 
increased  hazard  reduction  costs. 

It  is  strongly  suggested  that  a professional  forester, 
familiar  with  logging  and  the  local  timber  market,  be 
contacted.  He  can  advise  you  or  prepare  a final  agreement 
based  on  the  specifics  of  your  proposed  timber  sale.  You  may 
also  require  the  services  of  an  attorney. 

The  Division  of  Forestry  maintains  a listing  of  forestry 
consultants  working  in  Montana.  They  are  available  to  help 
prepare,  sell,  and  administer  timber  sales.  A copy  of  the 
consultant  listing  is  available  at  Division  of  Forestry 
offices . 
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205:  Prepare  all  required  construction  and  operating  permit 

applications.  Conduct  initial  planning  meetings  with 
all  appropriate  governmental  agencies  to  evaluate 
probability  of  securing  permits  when  required.  Prepare 
a master  time  schedule  with  major  milestones  depicting 
the  time  required  to  secure  each  permit.  Identify  all 
information  requirements  to  secure  each  specific  permit. 

Product:  Prepared  applications  and  a licensing 

schedule . 

A.  TASK  REPORT  TABLE  OF  CONTENTS 

1.  Introduction 

2.  Purpose  and  Task  Description 

3.  System  Descriptions  for  Energy  Source  Options 

4.  Prepare  construction  and  operating  permit  applica- 
tions 

5.  Conduct  initial  meetings  with  appropriate  govern- 
mental agencies 

6.  Prepare  a master  time  schedule  with  major  milestones 
and  time  to  secure  each  permit 

7.  Identify  all  information  requirements  for  each 
permit 

B.  LIST  OF  REFERENCES 

(List  key  personnel,  phone  numbers  etc  for  each  permit.) 
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TASK  NO.  205  - ENVIRONMENTAL  PERMIT  REQUIREMENTS 


Before  constructing  a 6 Mw  electric/steam  generating  plant 
adjacent  to  the  Kootenai  River,  a number  of  environmental 
permits  will  be  required  including: 

1.  Corps  of  Engineers  - required  only  if  any  dredge, 
fill  activity,  or  other  works  affect  the  river  or 
wetlands.  Of  particular  concern  is  erosion  of  the 
river  bank  as  a result  of  construction. 

2.  Ash  Disposal  - Ash  from  the  plant  would  be  disposed 
of  on  W.  R.  Grace  property  along  with  the  mine 
tailings.  Woodwaste  ash  and  coal  ash  contain  no 
hazardous  substances.  W.  R.  Grace  is  already 
permitted  to  dispose  of  mine  wastes.  Ash  from  the 
plant  would  be  insignificant  compared  to  the  tons 
of  waste  disposed  of  by  the  mine.  It  is  unlikely 
that  a special  permit  will  be  required,  however, 
the  process  and  timetable  are  included  in  the 
permit  timetable  following  this  section. 

3.  Wastewater  Disposal- ( Process  wastewater)  Discharge 
permit  required  from  the  Department  of  Health  and 
Environmental  Sciences,  Water  Quality  Bureau. 

4.  Domestic  Wastewater  Disposal  - On-site  sewage 
disposal  permit  required  from  Lincoln  County. 

5.  Flood  Plain  Permit  - Required  from  Lincoln  County 
if  the  area  of  the  site  is  within  the  flood  plain 
boundaries  (approximately  200  feet  from  shoreline). 

6.  Building  Permit  - A permit  is  required  prior  to  any 
construction  from  Montana  State  Building  Codes 
Division. 

7.  Air  Quality  Permit  - The  EPA  - PSD  permit  and  the 
Montana  State  permit  are  both  handled  through 
Montana  State.  One  application  form  is  required. 
The  air  quality  in  the  Libby  area  is  somewhat 
sensitive,  but  depending  on  the  amount  of  fuel 
burned,  licensing  should  be  possible  without  major 
problems.  If  woodwaste  is  burned,  the  emissions 
are  low  enough  that  the  plant  does  not  qualify  as  a 
major  stationary  source  and  is  not  subject  to  PSD 
permitting.  Montana  State  officials  could  not 
anticipate  any  problems  in  procuring  a state  permit 
for  wood.  If  coal  is  used  as  fuel,  the  coal  may 
affect  the  permit  process  and  the  cost  of  pollution 
equipment . 
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Permitting  Timetable 


The  Montana  Air  Quality  permit  will  take  the  longest  to 
procure,  with  a six-month  lead  time.  The  timetable  on  the 
following  page  shows  each  permit  and  the  process  and  time 
involved. 

Applications  and  Permits  Regulations 

The  regulations  and  applications  forms  for  each  permit  are 
included  in  this  section  following  the  Permit  Timetable. 

For  the  small  coal  or  woodwaste  burner  which  would  be  located 
at  the  mountain  top,  permitting  should  be  fairly  simple.  The 
mine's  existing  water  supply  and  wastewater  systems  can  be 
utilized  and  the  small  amount  of  ash  can  be  mixed  with  mine 
tailing.  The  only  permits  that  may  be  required  would  be  a 
building  permit  and  an  air  quality  permit.  The  quantity  of 
fuel  burned  is  low,  and  the  emissions  should  not  be 
substantial  for  either  coal  or  wood.  Permitting  should  still 
be  done  six  months  ahead  of  construction,  but  no  problems  are 
foreseen. 


€ 
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4.  Radioactive  Material.  Describe  the  use  and  processing 
of  radioactive  material. 

If  authority  to  construct  is  granted,  deviations  from 
the  approved  plan  are  not  permissible  without  prior  approval 
from  the  Air  Quality  Bureau. 

Additional  information  may  be  required,  and  certain 
requirements  may  be  waived. 

Further  information  or  clarification  concerning 
applications  can  be  obtained  by  calling  or  writing  the 
Montana  State  Department  of  Health  and  Environmental 
Sciences,  Air  Quality  Bureau,  Helena,  Montana  59620.  Phone: 
406-449-3454. 
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AIR  QUALITY  PERMIT  APPLICATION  INSTRUCTIONS 


Complete  all  items  on  application  form.  In  addition, 
the  following  information  must  be  supplied: 


1.  Equipment  Location  Drawing.  A drawing  or  sketch  must  be 
submitted  to  scale  (suggest  1"  = 100',  measurement  to  nearest 
5')  showing  at  least  the  following: 

a)  The  property  involved,  and  outline  and  height  of 
all  buildings  on  it.  Identify  property  lines 
plainly. 

b)  The  location  and  identification  of  the  proposed 
equipment  on  the  property 

c)  The  location  of  the  property  with  respect  to 
streets  and  all  adjacent  properties.  Identify 
adjacent  property  and  buildings  on  it.  Indicate 
North. 

2.  Equipment  Description.  State  make,  model,  size  and  type 

for  the  entire  unit  and/or  its  major  parts.  Include 
such  drawings  as  are  necessary  to  show  clearly  the 
design  and  operation  of  the  equipment  and  the  means  by 
which  air  contaminants  are  controlled.  Included  should 
be  sizes,  shapes  and  dimensions  of  the  equipment  and 
information  which  may  affect  the  production,  collection, 
conveyance  or  control  of  air  contaminants.  Include  full 
details  for  dual  burners.  Give  type  of  fuel  and 
quantity  burned,  BTU  rating  and  percent  sulfur. 

Manufacturer's  catalogs  may  be  used  if  they  provide 
sufficient  information. 

3.  Description  of  Process.  The  application  must  be 
accompanied  by  a written  description  of  all  processes 
affected  by  the  equipment.  Supply  all  data  regarding 
the  process.  Note  all  points  or  possible  points  of 
emissions,  and  types  and  quantities  of  contaminants 
emitted.  If  available,  state  volumes,  particle  sizes, 
concentration  and  nature  of  air  contaminants.  Describe 
control  methods  and  efficiencies.  Give  the  operating 
schedule  (hrs/day,  days/week).  Detail  type  and  total  of 
materials  being  processed  on  the  basis  of  pounds/hour  or 
other  unit  of  time  on  a process  flow  diagram.  Estimate 
the  amount  of  downtime. 
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AIR  QUALITY  PERMIT  APPLICATION  FOR  SOURCES  OF  AIR  POLLUTION 
Montana  State  Department  of  Health  and  Environmental  Sciences 

Air  Quality  Bureau  j 

• ; ; Helena,  Ifcntana  59601  Phone:  406-449-3454 


Applications  are  incomplete  unless  accompanied  by  copies  of  all  plans 
specifications  and  drawings  required.  Details  required  for  specific  equip- 
ment are  available  on  request.  This  application  must  be  signed  by  a respon- 
sible member  of  the  organization  that  is  to  operate  the  equipment  for  which 
application  is  made. 


INCOMPLETE  APPLICATIONS  ARE  NOT  ACCEPTABLE . 


1. 


Permit  to  be  Issued  to  (business  license  name  of  organization  that  ia  to 
operate  the  equipment):  . ......i...  >.  .....  .... 


Name 


f 'si/™  A 


ft  OU  ft 

□ Corporation  ^ Partnership 


O'/sT1/  IS 


( 0 

O Individual  O 


Government 


Address 


- /iT- 


Zip  Code 


2.  Address  at  which  equipment  is  to  be  located : p,-ftft . ftQftY  9 9 'ft' 


(ft 


V 


) ''  / ' 

3.  General  Nature  of  Business:  ■/Mftft//-')ft?  c ftyy/ftft 

'/  ftft//  ) 

^ „ ' / , . u. 

/V'-rtS/ v77/sr>--,  *?/>&'■/ ft.7 

ft  ' > 

4.  General  Equipment  Description:  '.ftl’ft 

, Au,/}ft//’ft  y'/nftft/hyf 

ft  C/  •;  / . .. 

■ - ’ ; . • ir  •. . ■ ■ - ■ . *'  • . 

-'.A.'  A 

5.  Estimated  Cost  of  Equipment  of  Alterations: 


Basic  Equipment  $_ 


_ Air  Pollution  Control  Equipment  $ 


!^0{Ocxd 


6.  Present  Status  of  Equipment:  Check  and  Complete  Applicable  Items. 


Estimated  Estimated 

Starting  Date  Completion  Date 


0 New  Installation 

O Alteration  to  Existing  Installation 
□ Transfer  of  owner,  operator  or  lessee 
O Transfer  of  location 


(continued) 


• • 1 • . . - „ ; *•’ 

7.  If  this  equipment  had  a previous  permit,  give:  ( 

Name Most  Recent  Permit  Number  

8.  Name,  title  and  signature  of  responsible  member  of  firm:  ' - 

Name  (Print  or  Type)  £ • U At -(  ffdfi <tr.  ■ • • ' ‘ 

Title  , . . • ■ • V-'Jv. 

Phone  Number  • ^^7  ‘ ‘ ' \ 

— — ■ ■ ■■■■—'  1 1 — ■ v-  i : . 

, Signature • : ' ''  Date  V ''  ' ' 1 v ' ’ ■' 


Person  to  contact  regarding  this  application: 


Name  Cl/7l£T  Phone  5 


INSTRUCTIONS  TO  APPLICANTS 


The  notice  below  must  be  published  no  earlier  than  10 
days  prior  to  the  date  your  application  will  be  submitted  to 
the  Department,  and  no  later  than  10  days  following  the  date 
of  submittal.  The  notice  is  to  be  published  in  the  legal 
notice  section  of  a newspaper  of  general  circulation  in  the 
area  affected.  Questions  regarding  an  appropriate  newspaper 
should  be  addressed  to  the  Bureau.  Please  submit  a copy  of 
the  published  notice  to  the  Bureau  with  the  application,  if 
possible,  or  as  soon  thereafter  as  possible. 


This  notice  is  required  by  ARM  Title  16,  Chapter  8, 
Sub-chapter  11,  SRM  16.8.1107. 


PUBLIC  NOTICE 


Notice  of  Application  for  Air  Quality  Permit  (Pursuant 
to  Section  75-2-211  MCA,  and  ARM  Title  16,  Chapter  8, 
Sub-Chapter  11,  PERMIT,  CONSTRUCTION  AND  OPERATION  OF  AIR 
CONTAMINANT  SOURCES ) , 


(Name  of  Applicant  (has  filed/will  file) 

on  or  about  for  an  application  for  an  Air 

(date ) 

Quality  Permit  from  the  Air  Quality  Bureau  ("Bureau")  of  the 
Environmental  Sciences  Division,  Montana  Department  of  Health 
and  Environmental  Sciences.  Applicant  seeks  approval  of  its 

application  for  

(brief  description  of  construction,  modifica- 


tion or  project  for  which  permit  is  being  applied  for, 


including  location,  section,  township,  & range) 


The  Bureau  must  determine  whether  or  not  the  application 
is  complete.  Within  30  days  of  receipt  of  the  application, 
the  Bureau  will  make  a preliminary  determination  whether  the 
permit  should  be  issued,  issued  with  conditions  or  denied. 
Anv  mpmbpr  of  the  Dublic  who  wishes  to  receive  notice  of  the 


Bureau's  preliminary  determination. 

and 

the  location  where  a 

copy  of  the  application  and 

the  Bureau' 

s analysis  of  it  can 

be  reviewed,  or  to  submit 

comments 

on  the  preliminary 

determination,  must  contact 

the 

Bureau  at  the  Cogswell 

Building,  Helena,  Montana  59620  (Phone:  (406)  444-3454) 
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Any  comments  on  the  preliminary  determination  by  persons 
requesting  and  receiving  the  above  notification  must  be 
submitted  to  the  Bureau  within  15  days  after  the  notification 
is  mailed.  The  notification  will  also  contain  the  date  when 
the  final  decision  on  the  application  will  be  made  by  the 
Bureau,  the  name  of  the  person  from  whom  a copy  of  the  final 
decision  may  be  obtained,  and  the  procedure  for  requesting  a 
hearing  of  the  decision  before  the  Board  of  Health  and 
Environmental  Sciences. 
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WOOD-FIRED  STEAM/ELECTRIC  GENERATION  PLANT 
LIBBY,  MONTANA 
PROJECT  DESCRIPTION 


Rayson  Bros.  Logging  Company  proposes  to  construct  a 6mw 
electric  generating  station  on  a site  owned  by  W.R.  Grace  & 
Company,  near  the  Kootenai  River  about  five  miles  east  of 
Libby,  Montana.  The  plant's  electric  generation  will  be  sold 
to  an  electric  utility.  Also,  hot  gas  will  be  produced  and 
used  by  the  adjacent  vermiculite  drying  operations. 


SITE 


The  five  (5)-acre  site  is  located  along  the  Kootenai  River, 
southwest  of  U.S.  Highway  93,  five  miles  east  of  Libby, 
Montana  in  Lincoln  County  ( see  Figures  1 and  2 ) . The  legal 
description  is  S32,  T31N,  R30W.  The  site  is  currently  vacant 
and  is  owned  by  W.  R.  Grace  and  Company.  The  site  will  be 
leased  from  the  property  owner.  A Pacific  Power  & Light 
Company  substation  is  located  at  the  north  end  of  the  site. 

The  site  election  is  2,100  feet  above  sea  level  with  the 
river  elevation  at  about  2,040  feet  above  sea  level. 


PLANT  DESCRIPTION 


Plant  Operation 

The  plant  is  designed  to  operate  24  hours  per  day,  five  days 
per  week  year  round  with  the  exception  of  periods  of  forced 
outage  and  annual  maintenance.  The  plant  is  scheduled  to 
operate  6,240  hours  per  year,  or  71  percent  plant  factor. 


Schedule 


Construction  of  the  plant  is  scheduled  to  begin  in  1985. 
Site  preparation  will  take  approximately  one  to  two  months. 
Construction,  equipment  installation,  and  start-up  procedures 
will  take  an  additional  12  months.  The  plant  life  is 
estimated  at  35  years. 
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Plant  Equipment 


The  six  megawatt  plant,  once  in  operation,  will  burn  60,460 
tons  of  woodwaste  per  year.  For  start-up  purposes  only,  No. 
2 oil  will  be  burned.  The  fuel  will  be  burned  in  a 
conventional  traveling  grate  boiler.  Steam  will  be  generated 
at  600  psig  and  750  degrees  F.  This  temperature  and  pressure 
is  typical  for  power  boilers  in  this  size  range  (77,000 
lbs/hour).  Approximately  eight  to  nine  tons  per  hour  of  fuel 
will  be  burned.  Based  on  the  preliminary  design,  the  total 
design  volume  from  the  stack  will  be  226,500  lbs/hr  at  140° 
F.  Cooling  water  to  remove  heat  from  the  condenser  will  come 
from  a mechanical  draft  cooling  tower.  The  turbine  generator 
will  generate  power  which  will  be  raised  by  a step-up  trans- 
former to  13,800  volts. 

Ash  will  be  collected  from  the  boiler  and  stack  gas  clean-up 
system.  Sand-like,  non-hazardous  ash  will  be  disposed  of  in 
the  W.  R.  Grace  vermiculite  mine  tailing  areas.  This  ash, 
240  tons  per  year,  will  be  insignificant  compared  to  the 
waste  disposed  of  by  the  vermiculite  mine.  The  W.  R.  Grace 
mine  processes  3,400,000  tons  of  ore  and  waste  per  year. 
Over  93  percent  is  waste  and  is  accumulated  in  the  mine 
tailings  area. 

Fuel  Supply 

The  plant  will  require  95,000  tons  per  year  of  wood  fuel. 
Number  2 oil  will  be  used  for  start-up  fuel  for  the  boiler. 

An  on-site,  three-acre,  20-foot-high  fuel  pile  and  a log  deck 
will  contain  both  millwaste  and  forest  residue  to  supply  up 
to  three  months'  fuel.  In  addition  to  forest  residue,  fuel 
will  be  supplied  by  sawmills  located  in  a 100-mile  haul 
distance. 

Refer  to  tASK  201,  "Fuel  Supplier  Map"  for  the  location  of 
sawmills  within  100  miles  of  the  plant  site. 

The  millwaste  will  be  delivered  by  truck,  hogged  to  a 
consistent  and  uniform  size,  stored  in  a paved,  "first-in, 
first-out"  fuel  pile.  Forest  residue  will  either  be  directly 
hogged  upon  delivery  or  stored  on  the  log  deck  and  hogged  at 
a later  date. 

With  proper  maintenance,  the  hogged  fuel  pile  will  not  emit 
any  odor. 

Water  Supply 

Process  water  for  the  plant  and  domestic  water  will  be  taken 
from  the  existing  W.  R.  Grace  water  supply  system  located  at 
the  W.  R.  Grace  processing  plant  located  adjacent  to  the 
northwest  end  of  the  plant  site. 
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Wastewater  Disposal 


Domestic  wastewater  will  be  disposed  of  in  an  on-site  septic 
tank  and  drainfield  which  will  be  installed  in  accordance 
with  county  regulations.  The  plant  will  have  an  operating 
staff  of  about  three  people. 

Oily  wastes  will  be  segregated  and  disposed  of  off -site. 

Process  wastewater  will  be  cooled  in  a mechanical  draft 
cooling  tower,  tested  for  quality,  and  discharged  into  the 
Kootenai  River.  During  the  process,  wastewater  does  not  come 
into  contact  with  the  fuel  or  other  pollutants.  It  is 
treated  for  use  in  the  boiler  and,  if  necessary,  will  again 
be  treated  prior  to  disposal. 

Plant  Aesthetics 


During  the  design  and  construction  of  the  plant,  focus  will 
be  given  to  the  visual  impact  of  the  finished  plant. 
Appropriate  colors  and  materials  will  be  chosen  and  where 
possible,  vegetation  and  topography  will  be  left  in  their 
natural  state. 


C 
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Name  of  Applicant  'ftf/Usm..  $£!&■  C ( '’/Vr^'r/O- Onto  h/m/M 

Address  &.£  £*V  Telephone  /#%.  )j?3~  #30i 

r 'yication  of  Proposed  Development  ' fTA//o;£s0*  e&yj  - <l//  4/6  /Trn  r* 

V,/  ' ' azfofyd 

Description  of  Development 

□ 


□ 


Residential  Construction 

”|  Non- 

Residential 

□ 

Mobile  HOme 

□ 

New  Construction 

0 

New  Construction 

^ On  Single  Loc 

□ 

Addition  or 
Improvements 

□ 

Addition  or 
Improvements 

i 1 In  Mobile  Home 

1 1 Park 

Subdivision 

□ 

Watercourse 

Alteration 

n 

New  Subdivision 

Addition 


El  Other  {?//&)  /tlw/'  a//s/a/,i  /Vr?/*,-? /?*>*/}  /?/?.-?■/  -„*//  ?//"//"/ 

(J  ^ / ' yO'Xy''!/  tzifa.'uio/cex 

'tech  to  the  application  the  following  information  where  applicable.  Plans  in  duplicate, 
-rawn  to  scale  showing  the  nacure,  dimensions,  and  elevations  of  the  area  in  question;  ex- 
isting or  proposed  structures,  fill,  storage  of  materials,  drainage  facilities;  and  the 
location  of  the  foregoing.  Specifically,  the  following  information  is  required:  (1)  Mean 
Sea  Level  (MSL)  elevation  of  the  lowest  floor  (including  basement)  of  all  structures;  (2) 
MSL  elevation  to  which  any  structure  is  floodproofed;  (3)  certification  by  a registered 
professional  engineer  or  architect  that  the  floodproofing  methods  meet  the  community  flood- 
proofing  criteria;  and  (4)  a description  of  the  extent  to  which  any  watercourse  will  be 
altered  or  relocated. 


The  following  is  to  be  completed  by  the  Development  Permit  Official: 

The  proposed  development  is  located  in  the  [ | Floodway  | ) Floodfringe 

The  Base  Flood  Elevation  or  depch  number  at  the  development  site  is: 

Source  Documents:  

Plan  Review 


MSL  Elevation  or  depth  number  to  which  the  structure  is  to  be  elevated:  ft.  NGVD 

MSL  Elevation  or  depth  number  to  which  the  structure  is  to  be  floodproofed: 

ft.  NGVD 

All  necessary  information  and  certificates  are  attached. 

Action 

| The  proposed  development  is  not  in  conformance  with  applicable  Floodplain 
L—J  Management  Requirement  (explanation  attached).  Permit  is  denied. 


| I I have  reviewed  the  plans  and  materials  submitted  in  support  of  the  proposed 

1 development  and  find  them  in  compliance  with  applicable  Floodplain  Management 

Requirements.  Permit  is  approved. 


Date  (Signature) 

Building  Construction  Documentation 

The  certified  as-built  elevation  of  the  lowest  floor  of  the  structure  is  

feet  NGVD 


The  certified  as-built  floodproofed  elevation  of  the  structure  is  

feet  NGVD 

Certificates  of  a registered  professional  engineer  or  land  surveyor  documenting  these 
elevations  are  attached. 


Certificate  of  Occupancy  Issued: 
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(Signature) 


Ufer  to  the  FLOOO  INSURANCE  RATE  MAP  EFFECTIVE  date 
hown  on  this  map  to  oetermine  when  actuarial  rales  apply  to 
tructures  in  the  tones  where  elevations  o'  depths  have  been  estab 
ished. 

o determine  if  flood  insurance  is  availaole  in  this  community, 
ontact  your  insurance  agent,  or  call  the  National  Flood  Insurance 
Togram,  at  (800)  638-6620.  or  (800)  424-8872. 


APf  ROXIMATE  SCALE 

2000  0 2000  FEET 


J 


NATIONAL  FLOOD  INSURANCE  PROGRAM 


FLOOD  INSURANCE  RATE  MAP 


LINCOLN  COUNTY, 
MONTANA 

(UNINCORPORATED  AREAS) 


PANEL  650  OF  1100 

(SEE  MAP  INDEX  FOR  PANELS  NOT  PRINTED) 


COMMUNITY-PANEL  NUMBER 
300157  0650  B 

EFFECTIVE  DATE: 
AUGUST  1,  1980 


U.S.  DEPARTMENT  OF  HOUSING 
AND  URBAN  DEVELOPMENT 
FEDERAL  INSURANCE  ADMINISTRATION 


*.■ --..L 


. 

S-a. 


9 


w 


y> 


Ufer  to  the  FLOOD  INSURANCE  RATE  MAP  EFFECTIVE  date 
hown  on  this  map  to  aetermine  when  actuarial  rates  apply  to 
tructures  in  the  zones  where  elevations  or  depths  have  been  estab- 
ished. 

'o  determine  if  flood  insurance  is  available  in  this  community, 
ontact  your  insurance  agent,  or  call  the  National  Flood  Insurance 
•rocram,  at  (800)  638-6620.  or  (800)  424-8872. 


2000 


APPROXIMATE  SCALE 

0 2000  FEET 

T=T-~.  - 3 


Hill 


NATIONAL  FLOOD  INSURANCE  PROGRAM 


FIRf4 

FLOOD  INSURANCE  RATE  MAP 


LINCOLN  COUNTY, 
MONTANA 

(UNINCORPORATED  AREAS) 


PANEL  G50  OF  1100 

(SEE  MAP  INDEX  FOP  PANELS  NOT  PRINTED! 


COMMUNITY-PANEL  NUMBER 
300157  0650  B 

EFFECTIVE  DATE: 
AUGUST  1,  1980 


U.S.  DEPARTMENT  OF  HOUSING 
AND  URBAN  DEVELOPMENT 
FEDERAL  INSURANCE  ADMINISTRATION 


r! 


FOR 

AGENCY 

USE 


APPLICATION  NUMBER 

0ATE  RECEIVED 

1 

. 1 r 

YEAR 


MO. 


MONTANA  POLLUTANT  DISCHARGE  ELIMINATION  SYSTEM 
APPLICATION  FOR  PERMIT  TO  DISCHARGE  - SHORT  FORM  C 

RETURN  TO:  Water  Quality  Bureau 

Dept,  of  Health  6 Environmental  Sciences 

A- 206  Cogswell  Building 
Helena  f^T  S9620 
Phone:  (406)  444-2406 

Please  print  or  type. 

1.  Name,  address,  location,  and  telephone  number  of  facility  producing  discharge: 

A.  Name  Rayson  Brothers  Logging  Company — 

B.  Mailing  address 

f 

1.  Street  Address  Route  3,  Box  995 

2 . Citv  Libby 


OAY 


) 


3.  County  T.inrnin 


4.  State  Montana 
6.  Telephone  number 


5.  Zip  Code  59973 


(406)  293-9306 


C.  Location  of  discharging  facility: 


1.  Street  or  Section,  Township,  Range 

S 32,  T31N.  R30W — 

2.  City  Approx.  5 mi.  east  of  T.-ihhv 3.  County  Lincoln — — 

4.  State  Montana 5.  Telephone  number  message  (406)  293-9306 


• 2.  Number  of  Employees  3 

3.  Give  a brief  narrative  description  of  your  process  or  what  your  facility  is:  Coal-fired  or 
Wood-fired  electric  generating  plant  which  will  produce  6 MW  of  electricity  to  be  sold  to 


E 


an  electric  utility. . 

The  process  wastewater  will  be  discharged  into  the  Kootenai  River.  A brief  project 

description  and  process  flowchart  are  attached.  Note  that  the  plant  will  utilize — a dry 

ash  handling  system  and  that  the  discharge  water  quality  will  not  be  affected  by the 

fuel  burned.  Domestic  wastewater  will  be  disposed  of  separately  in  a septic  tank/drain- 


field. 


p 


Proposed  handling  of  wastewater:  (check  one) 

| | Complete  retention  or  recycle  with  no  discharge 
| | Discharge  to  municipal  sewage  system  (specify  Municipality) 


f~x]  Direct  discharge  after  treatment  (specify  type  of  treatment)  One-day  holding  tank. 


r 


s. 

□ 

What 

Direct  discharge  with  no  treatment 

64  GPM  avg.- 

is  the  expected  flow  rate  of  your  discharge:  50  GPM  avg.- 

Summer 

Wintergallons  per  minute 

6. 

When 

do  you  expect  to  begin,  discharge: 

12 

1 

85 

Month 

Day 

Year 

7. 

When 

do  you  expect  to  terminate  discharge: 

35-year  plant 

life 

Month 

Day 

Year 

8. 

(a) 

check  here  if  discharge  occurs  all  year 

( X 1 , or  note:  above  shows 

seasonal  flows 

Cb) 

circle  the  month(s)  discharge  occurs: 

January  > , February  March 

April  May 

June 

July 

) 


9. 

10. 


August  September  October  November 

(c)  circle  number  of  days  per  week:  1.1  2.  2-5  3.  4-3 

Circle  number  of  separate  discharge  points:  A.  1 


B.  2 


C. 


December 

5 D.  4 or  more 


Name  of  receiving  water  or  waters:  Kootenai  River 


I certify  that  I am  familiar  with  the  information  contained  in  the  application  and  that 
to  the  best  of  my  knowledge  and  belief  such  information  is  true,  complete  and  accurate. 


Printed  Name  of  Person  Signing  Title 


Signature  ot  Applicant 


Date  Application  Signed 


Subsection  (6)  of  Section  69-4823  provides  that  any  person  who  knowingly  makes  r.  false 
statement,  representation,  or  certification  on  this  application  shall  upon  conviction 
be  subject  to  a fine  or  not  more  than  $10,000  or  by  imprisonment  for  not  more  than  six 
(6)  months  or  both. 


SUPPLEMENTAL  INFORMATION  REQUESTED 


SHORT  FORM  C 


1.  Location  of  all  discharge  points  (locate  each  discharge  point  below  by  township, 
range,  section,  and  1/4  section).  Attach  topographic  map  if  available. 


2.  Indicate  the  concentrations  of  the  following  substances  in  your  wastewater  and  in 
the  receiving  water.  Analyze  only  those  checked. 


SUBSTANCE 

Wastewater  CONCENTRATION  Receiving  Water 

Ammonia  (as  N) , mg/1 

see  attached 

see  attached 

Total  Kieldahl  Nitrogen,  mq/1 

from  Inland 

Montana  Environmental 

Nitrate-Nitrite  (as  N) , mg/1 

Aqua-Tech  Co..  Inc. 

Laboratory  Analyses 

Total  Phosphorous  (as  P)  , mg/1 

Kootenai  River 

Orthophosphate  (as  P) , mg/1 

Biochemical  Oxygen  Demand 
(5-day  BOD) , mq/1 

Chemical  Oxvqen  Demand,  mg/1 

Total  Suspended  Solids,  mq/1 

' 

Total  Dissolved  Solids,  mq/1 

Specific  Conductance,  umh as/cm 
at  25°C _ 

pH,  Units 

Temperature.  °F 

Aluminum,  ma/1 

Arsenic,  ma/1 

Beryllium,  ma/1 

ri 

Boron,  mq/1 

1 

I SUBSTANCE 

Wastewater  CONCENTRATION  Receivinq  Water 

Cadmium,  mg/1 

Chromium,  rag/1 

Copper,  mg/l 

Iron,  mg/l 

Lead,  mg/l 

Manganese,  mg/l 

Mercury,  mg/l 

Nickel,  mg/l 

Selenium,  mg/l 

- 

Silver,  mg/l 

- 

Zinc,  mg/l 

Cyanide,  mg/l 

• 

Oil  and  Grease,  raq/1 

Phenols,  mq/1 

Total  Chlorine  Residual,  mq/1 

i 

V 

64  summer 

What  is  the  expected  flow  rate  of  your  discharge?  Average  gpm  50  w^-ft^fmum  gpra  

iV 

4.  What  is  the  estimated  low  flow  in  the  receiving  water?  Annual  10-year 


G 


NEO'MA  PftN0  SOL 


Date  Received: 
Date  Reported: 
MEL  # : 


9-2-83 

9-19-83 

472  thru  460 


Parameter 

pH 


Reported  To:  W . R .Grace  & Co.  - 

Sample  Source:  W.R. Grace  « 

Sample  Date:  ^3 

SPECIAL  WATER  ANALYSIS:  Klcct 

Tt  ^ 


AT  L N : H • 'j  e — e l 


Total  Alkalinity  as  CuCC'3.  • • 
?h e r. o lp'n thale i n Alkalinity.  . 

Cal  


■:a  fjne:.-'-: 

"o^al  Hardness  as 
as 
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_ ron 



Nitrate  as  

Total  Dissolved  Solids. 
: otassium 

Sodium. 

Arsenic 

Bari  ur. 

Cadmium 

Chromium 

Chloride 

Fluoride 

Lea 

Manganese 

Mercury 

Selenium 

Silver 

Zinc 


8.0 

93 

0 

3.0 

133 


i>i 

0.0c 

i2~ 

■ -2 
■•3 

<0 . OC  5 

0.1 

<'0.001 

<0.02 


Pc,  0,1^ 

jM.lt 

ft  7 . 

7.1 
342 
0 

20.0 

"3-9 

333 

.0 . ■- 
• 0 . 0 L 

11.0 
0 . 17 
36  s 

11.5 

<0.0 OR 

Oo 

<0.001 

<0.02 

o 


Z.r* 
ft  3 
7.3 
259 
0 

33-7 

4 5 • : ■ 

271 

1 . 8 


70 


ICC 


• o 

7.4 

207 

0 

44. 9 


13-7 
<C  .005 
0.3 
0.002 
<0.0  2 
3 


3-7 

266 
1.2 
V ■ 2 

<C.0G5 

0.2 

<0.001 

<0.02 

C 


Limi ts 


. non 
. Kcd . 
;.  Hard 


10 

500 


0.05 

1.0 

0.010 

0.05 

250 


NOTE 

(— ) r 

* Total  Iron  #9  1; 


Water  is  suitaoie  1 
£ ) no  os  ta  c-lished  llnritw 

over  the  limit  of  0.3 


0.22 

1 ^ 

1.09 

0.22 

2.4 

<T)  ( 1 1 

<0.01 

0.02 

0.02 

0.05 

<■'  .0: 

0.02 

<0.02 

<0.02 

0.05 

<0 . 00 1 

<0.001 

<0.001 

<0.001 

0.002 

<0.005 

<0.005 

<0.005 

<0.005 

0.01 

<0 . 00  5 

•'0.00  5 

<0.005 

<0.005 

0.05 

<0.01. 

1 • 59 

2.36 

1.52 

drinking  (.exce 

pt  for  p 

ro bless  (*) 

noted  below) 

T!S 

5 Montana  ‘Environmental  Laboratory 

i 

376  W.  V'vjs!uni|ti)n  I'.O.Uux  1U7G  K.ilispell.  Montana  59901  Phone : 755-213' 


NEOMA  (RENE)  SOL 


March  25.  1963 


W.R.  Grace  £ Co. 
P.0.  Box  609 
Libby,  Mt.  59923 


Sample  Date:  3-17-33 


SPECIAL  WATER  ANALYSIS : ftewy 

(V 

n 

Toe. 

,12. 

Cp>Wcv 

*3 

(.oiua- 

Fcrto 

ah 

fvoo" 

#5 

Kicoh  ? 
£6 

Total  Suspended  Solids 
(•"•£/ 1) 

. 1 

1 

120 

26 

12 

Total  Dissolved  Solids 

^.ff/D 

•2>'^ 

'•'31 

327 

356 

341 

23s 

Turbidity 

0-TU) 

•3 

r 

80 

.7.4 

10 

Sulfate 

(-.c/SOiJl) 

12 

21 

13 

15 

Specific  Conductance 
(rr.icromh.os/ cm) 

350 
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List  of  References  for  Environmental  Information 


. Soil  Conservation  Service 

Jack  Rogers,  State  Soil  Scientist 
Federal  Building,  Room  443 
10  East  Babcock 
Bozeman,  MT  59715 
Phone:  (406)  587-5271 

Larry  Greene  - Soil  Expert 

Eureka  Office 

Phone:  (406)  296-2233 

. Montana  Fish,  Game  & Parks 

Jerry  Brown  - Wildlife  Biologist 
Libby,  MT 

Phone:  (406)  293-7905 

Brad  Shepherd  - Fish  Biologist 
Phone:  (406)  293-7639 

Gary  Burke,  Game  Agent 
Libby,  MT 

Phone:  (406)  293-7414 

. Regional  Fish  Biologist 
Joe  Houston 
Regional  Fish  Agent 
Jim  Vashrow 
Kalispell,  MT 
Phone:  (406)  755-5505 

. U.  S.  Geological  Survey 
Jim  Whipple,  Spokane,  WA 

Geologists  with  experience  in  Montana  geology 
Phone:  456-4677 

. Montana  Historical  Society 
225  North  Roberts 
Helena,  MT  59620 
Phone:  (406)  444-2694 

Marcella  Sherfy 

. Department  of  Highways 
Phone:  (406)  444-2482 

. Dr.  Dee  Taylor 
Anthropology 
University  of  Montana 
Missoula,  MT 
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List  of  References  for  Permit  Information 


. Lincoln  County  Planning 

Floodplains  Permit 

Ken  Petersen 
Libby,  MT 

Phone:  (406)  293-7781 

. Department  of  Health  & Environmental  Science 

Water  Discharge  - Kootenai  River 

Dick  Petersen 

Phone:  (406)  444-2406 

. Department  of  Health  & Environmental  Science 

Air  Quality  Permit 

Warren  Nordan 
Libby,  MT 

Phone:  (406)  444-3454 

. Department  of  Administration 

Building  Permit 

Building  Codes  Division 
Phone:  (406)  444-3933 
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Subject:  Blending  Coal  & Wood  for  fuel 

Chuck  Keegan,  U.  of  MT.  Department  of  Economic  Research 
referred  us  to  this  man  as  an  expert  in  this  area. 

Tom  Miles,  Sr. 

Consulting  Design  Engineers 
5475  S.W.  Arrowwood  Lane 
Portland,  Oregon  97275 
Phone:  (503)  292-2919 

Re:  Ron  Varger,  U.  S.  Forestry  Lab. 
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TASK  NO:  206:  IDENTIFY  FINANCING  ALTERNATIVES 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


ACTIVITY  SCHEDULE 

Task  Start  Date:  October  22,  1984 

Task  Completion  Date:  December  10,  1984 

PERSONNEL  WORKING  ON  TASK 


Name 

Task  Leader 

Steve  Schaub  J. 

Clayton  Rayson 

Sam  Van  Arsdale 

Tom  Peck 

Mike  Ray 


Company 

S.  Schaub  & Co.,  Inc 
Rayson  Bros. Logging 
Rayson  Bros 
CPA 

W.  R.  Grace 


Prime  Contractor 

Clayton  Rayson  Rayson  Bros  Logging 
Project  Manager 

Dave  Van  Hersett  Resource  Dev.  Assoc 


6 


Phone  No. 
509/838-8978 
406/293-9306 
509-926-7818 
406-293-3729 
406-293-3746 


406-293-9306 

509-838-8024 


206-1 


TASK  REPORT  TABLE  OF  CONTENTS 


1.  Introduction 

2.  Purpose  and  Task  Description 

3.  System  Descriptions  for  Energy  Source  Options 

4.  Capital  Cost  Summary  for  Energy  Source  Options 

5.  Identify  Likely  Financing  Methods  for  Project  Debt  and 
Equity  By  Third  Parties 

6.  Prepare  a Base  Case  Financing  Approach  for  Rayson 
Brothers,  Third  Party  and  W.  R.  Grace  & Co.  to  use  in 
Developing  Capital  Cost  Projections  for  Their  Respective 
Subsystems 

7.  Prepare  a Financial  Model  (15-year)  to  Evaluate  the 
Financial  Performance  of  each  Energy  Subsystem 

8.  Identify  Potential  Lending  and  Financing  Institutions  in 
Support  of  Proposed  Financing  Methods 

9.  Make  Preliminary  Contact  with  Potential  Financing  Sources 
and  Document  their  Interest  in  Participating  in  This 
Project  Financing 

10.  Prepare  a Summary  of  Expected  Cost  of  Financing  by  Energy 
Subsystem  by  Financing  Party 

11.  References: 


206-2 


1 . 0 Introduction: 

Financing  of  capital  expenditures  for  the  energy  options  will 
be  assumed  to  be  as  follows: 

Bioenergy  Option:  Forest/sawmill  residue  recovery  and  fuel 

preparation  systems  to  be  financed  by  Rayson  Brothers  Logging 
Company.  The  energy  conversion  facilities  for  dryer 
operation  are  to  be  financed  by  W.  R.  Grace.  The  steam  and 
electric  production  facilities  will  have  two  options,  W.  R. 
Grace  or  third  party  financing. 

Coal  Option:  Transportation  will  be  assumed  to  be  contracted 

to  contract  haulers.  The  Dryer  Energy  Conversion  Facilities 
will  be  W.  R.  Grace  financed.  The  steam  and  electric 
production  facilities  will  have  two  options,  W.  R.  Grace  & 
Co.  or  third  party  financing. 

2 . Purpose  and  Task  Description 

Identify  financing  alternatives  available  to  energy 
suppliers  and  W.R.  Grace  & Co.  The  objective  is  to  evaluate 
and  select  the  most  favorable  financing  strategy  and  to 
determine  the  expected  cost  of  financing.  Make  preliminary 
contact  with  potential  lending  institutions.  Include  both 
equity  and  debt  sources. 

Product:  Recommended  financing  stragegy 


C 
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3 . System  Descriptions  for  Energy  Source  Options 


The  following  is  the  list  of  parties  that  would  be  involved 
in  the  development  of  the  proposed  bioenergy  facilities: 

. Rayson  Brothers  Logging  Company:  a second  gener- 
ation independent  logger  operating  out  of 

Libby,  Montana.  This  logger  is  this  study  sponsor 
and  is  interested  in  developing  a new  market  to 
compliment  its  traditional  logging  business. 
Rayson  Brothers  can  harvest  both  logging  residues 
and  forest  residues.  Additionally,  Rayson 
Brothers'  long  history  and  business  experience 
provides  the  necessary  background  and  contacts  to 
secure  sawmill  waste  on  a long-term  basis. 
Rayson  Brothers'  objective  is  to  execute  a 

long-term  fuel  supply  contract  with  W.  R.  Grace  & 
Co. 


. W.  R.  Grace  & Company,  Inc:  The  Libby  Vermiculite 

mine  is  owned  and  operated  by  the  W.  R.  Grace  & 
Company,  Inc.,  a Fortune  500  company.  W.  R.  Grace 
uses  an  equivalant  4 megawatts  of  oil  and  4 
megawatts  of  electrical  energy  annually  to  mine  and 
process  vermiculite.  The  past  decade  has  seen  a 
rapid  increase  in  oil  prices  and  a potentially 
unstable  world  oil  supply  market.  W.  R.  Grace  is 
interested  in  securing  a lower-cost  energy  supply 
that  would  not  be  subject  to  foreign  influences. 
This  is  the  reason  wood  and  coal  are  being 
considered. 

. Northwest  Cogeneration,  Inc.:  An  energy  service 

company  is  interested  in  sponsoring  the  development 
of  energy  facilities  in  the  event  W.  R.  Grace  & 
Company  choose  this  option. 

The  study  efforts  have  concluded  that  the  following  energy 
supply  systems  are  the  most  logical  solutions. 

The  options  evaluated  in  this  financing  evaluation  were 
selected  to  optimize  the  project  financing  costs  and  evaluate 
the  project  development  from  the  viewpoint  of  an  investor. 
In  some  cases,  capital  and  operating  cost  data  have  been 
rounded  off  and/or  considered  as  an  environmental  basis  for 
evaluation  purposes.  Please  note  the  assumptions  carefully 
if  the  cost  data  is  to  be  reconciled  with  data  in  previous 
tasks . 
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Assumptions 


Cogeneration  Option 


Fuel  Supply  System 


The  primary  fuel  will  be  sawmill  waste  wood  hauled  in  from 
several  sawmills  located  in  a 100-mile  radius  of  Libby, 
Montana.  It  is  assumed  that  for  the  cogeneration  option, 
Rayson  Brothers  will  contract  with  the  mills  and  haul  the 
mill  waste  to  their  fuel  preparation  and  storage  facility  at 
the  W.  R.  Grace  & Co.  site.  Rayson  Brothers  will  unload  the 
trucks,  process  the  waste  wood  to  reduce  the  maximum  size  to 
3 inches  and  smaller.  The  capital  equipment  for  this  fuel 
supply  system  is: 

Fuel  Transport  - Contract  hauling,  thus  no 

capital  required  for  haul 
trucks . 

Fuel  Handling  & Preparation: 

Dryer  operation  only  - $181,500  (i) 

Cogeneration  - $950,000 

Note  (i):  All  costs  delivered  and  installed. 

The  back-up  fuel  supply  will  be  a combination  of  existing  oil 
and  propane  for  emergency  and  short-term  conditions.  Longer 
term  fuel  shortages  will  be  met  by  purchasing  coal  to  blend 
with  wood  up  to  25  percent  on  an  emergency  basis.  This 
blending  can  be  accommodated  with  no  conversion  of  equipment 
to  handle  coal.  One  hundred  percent  coal  will  require 
additional  ash  handling  capacity  to  handle  the  larger  ash 
volumes  with  coal.  Capital  cost  to  convert  to  coal  is 
estimated  at  $40,000  to  $80,000  and  would  take  six  months. 

Using  coal  as  the  primary  fuel,  the  capital  cost  for  the 
energy  conversion  system  will  increase  to  collect  the  larger 
volume  of  ash.  Additionally,  the  other  pollutants  such  as 
sulfur  dioxide  will  require  close  attention  so  the  state  and 
federal  emission  limits  are  not  exceeded.  For  the  dryer 
operation  it  is  unlikely  that  sulfur  collection  equipment 
will  be  required  because  of  the  small  annual  volumes  of  coal 
burned  and  the  low  sulfur  content  of  the  proposed  coal. 
However,  for  cogeneration  it  is  likely  that  sulfur  collection 
devices  will  be  required.  The  cost  of  the  sulfur  collection 
facilities  is  expected  to  range  from  $500,000  to  $1,500,000 
depending  on  the  ruling  of  the  Montana  State  Department  of 
Health  and  Environment  of  Science.  This  would  increase  the 
cogeneration  plant  operating  costs  by  approximately  15 
percent. 
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Fuel  Preparation  & Handling  System 


Waste  wood  will  be  unloaded  from  standard  chip  vans  on  a 
truck  dumper.  The  material  will  be  run  through  a hog  to 
reduce  the  maximum  size  to  less  than  three  inches.  The 
prepared  fuel  will  be  moved  to  storage  for  use  as  needed.  A 
dozer  will  push  the  wood  fuel  over  an  under-pile  reclaimer 
for  delivery  to  the  plant  fuel  feeder.  Blending  coal,  when 
required,  up  to  25  percent  by  energy  input  will  be 
accomplished  by  mixing  the  two  fuels  together  in  the  fuel 
storage  pile  with  the  front-end  loader. 

Coal  fuel  as  the  primary  fuel  supply  source  will  not  require 
an  extensive  fuel  preparation  system.  Because  the  coal  comes 
presized,  only  a de-lumper  is  needed  to  break  up  ice  chunks 
and  clods.  A coal  silo  will  be  used  to  store  fuel  and  act  as 
a feeder. 

Energy  Conversion  System 

Wood  fuel  has  no  sulfur,  one  percent  ash  and  is  a waste 
product  of  local  sawmills.  Coal  has  0.3  to  0.4  percent 
sulfur,  33  percent  ash  and  is  a waste  product  of  Canadian 
coal  mines  110  miles  north  of  Libby.  Two  separate  energy 
conversion  facilities  are  being  considered,  a fluid  bed 
burner  to  make  hot  gas  to  dry  vermiculite  from  50  percent 
moisture  to  15  percent  moisture.  This  hot  gas  generator  will 
be  located  on  the  mountain  top  at  the  existing  processing 
plant.  The  other  energy  conversion  facility  is  a traditional 
water  tube  boiler  and  turbine-generator  to  generate  power  for 
the  mine.  Extra  energy  produced  would  be  sold  to  the  local 
utility. 

Dryer  Option  Assumptions 
Fuel  Supply  System 

Rayson  Brothers  will  purchase  mill  waste  that  is  3 -inch  or 
smaller  from  local  sawmills.  This  eliminates  the  requirement 
for  Rayson  Brothers  to  invest  in  the  capital  equipment  to 
prepare  fuel  in  a hog.  The  small  volume  of  fuel  required 
will  not  carry  the  higher  capital  cost.  Back-up  fuel  supply 
will  be  a combination  of  oil  and  propane  for  emergency  and 
short-term  conditions.  Coal  can  also  be  used  as  an 
alternative  fuel  and  blended  up  to  25  percent  without  any 
changes.  The  energy  conversion  system  will  be  a fluid  bed 
gasifier.  This  unit  will  produce  a low  BTU  gas  for  burning 
in  the  existing  boilers. 

Using  coal  as  the  primary  fuel  requires  the  use  of 
traditional  coal  fueled  steam  generator.  The  boiler  would 
have  to  be  designed  for  both  wood  and  coal,  otherwise  the 
coal  steam  generator  would  operate  at  about  80  percent  of 
rated  output  when  burning  all  wood  in  the  coal  designed 
furnace. 
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4.  The  following  table  presents  a summary  of  the  capital 
requirements  by  system. 


Comparison  of  Capital  for  Wood  and  Coal 
Capital  Cost  Summary 


Wood 

Coqeneration 

$ 

Reference 

(1)  Fuel  Handling 

$ 950,000 

(202-13) 

(2)  Cogen.  Plant 

6,540,000 

$7,490,000 

(202-12,13) 

Wood 

Dryer 

(1)  Fluid  Bed  Combustor 

$ 646,250 

(105-6) 

(2)  Fuel  Storage  (top) 

264,920 

(105-7) 

(3)  Offsite  Fuel  Storage 

544,800 

(105-8) 

Coal 

Coqen 

(1)  Boiler/T-gen 

$6,540,000 

(202- 

( 2 ) Fuel  Handling 

264,920 

$6,804,920 

(105-7) 

( 3 ) Sulfur  Collection 

1,000,000 

$7,804,920 

(207- 

Coal 

Dryer 

(1)  Fluid  Bed  Combustor 

$ 646,250 

(105-6) 

(2)  Fuel  Handling 

264,920 

911,170 

(105-7) 

(3)  S02  Collection  Equip. 

500,000 

(207-  ) 

$1,411,170 
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206.5:  Identify  Likely  Financing  Methods  for  Project  Debt  and 
Equity  by  Third  Parties 


Project  financing  for  the  type  of  projects  involved  here 
can  be  accomplished  in  a number  of  different  ways.  Of 
paramount  importance  to  the  success  of  the  financing 
effort  is  the  contract  between  the  parties. 

Some  of  the  financing  methods  available  are: 

A)  Owner  Financed 


1)  Use  of  existing  W.R.  Grace  resources  which 

would  include:  a.)  excess  funds  available  for 

long-term  financing  projects,  b.)  existing 
lines  of  credit;  and  c.)  long-term 
institutional  and  public  lenders. 

2)  Use  of  industrial  development  bonds  which 
would  most  likely  provide  the  lowest  interest 
cost,  but  would  entail  the  sacrifice  of 
certain  of  the  tax  advantages. 

B ) Third-Party  Financed 

1)  Lease  of  the  plant  by  an  independent 
leasing  company  to  W.R.  Grace. 

2)  Independent  ownership  with  sale  of  power  to 
W.R.  Grace.  This  method  would  be  necessary  in 
order  to  qualify  for  the  tax  credit  for  use  of 
non-conventional  fuel. 

In  either  of  these  instances,  the  third  party 
would  look  to  others  to  obtain  financing. 
Such  funds  could  come  from  a variety  of 
sources  such  as: 

1)  Private  or  corporate  investors 

2)  Institutional  lenders 

3 ) Industrial  development  bonds 

4 ) Some  combination  of  1 ) , 2 ) and  3 ) 
above,  either  with  single  party  equity 
investors,  privately  placed  equity  among 
a small  number  of  individuals, 
corporations  or  institutions  or  a 
limited  partnership  with  a larger  number 
of  participants. 

A list  of  prospective  financing  sources  currently  active  in 
this  market  is  included  in  Section  206.8. 
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6.  Prepare  a Base  Case  Financing  Approach  for  Rayson 
Brothers,  Third  Party  (NWC)  and  W.  R.  Grace  & Co. 

The  following  is  a 15-year  financial  projection  of  the 
economic  performance  of  each  financing  approach  for  Rayson 
Brothers,  w.  R.  Grace  & Co.  and  Northwest  Cogeneration,  Inc. 
The  economic  model  incorporates  the  operating  costs, 
financing  costs  and  investment  analysis  for  the  various 
parties . 


6.1  Economic  Assumptions:  Wood  Primary  Fuel 


Fuel  Supply  System 

Dryer 

Cogeneration 

. Annual  fuel  requirement 
at  4500  BTU/ pound 
. Wood  commodity  price 
. Average  transportation 
cost 

. Processing,  storage,  & 
admin. 

12,000  tons 
$2 . 00/ton 

3.50 

14.00 

74,000  tons 
$2 . 00/ton 

6.80 

4.69 

TOTAL  FUEL  COST 
Annual  Fuel  Cost: 

$19 . 50/ton 
$234,000 

$13 . 49/ton 
$998,260 

Extra  Energy  Sales 

n/a 

21,240  tons 
$24 .14/ton 

TOTAL  ANNUAL  FUEL  COST 

$234,000 

$1,500,880 

1987  Fuel  Cost  W Model 

$235,891 
(Case  #3) 

$1,665,878 
(Case  #1) 

Note  (1):  Extra  wood  fuel  reflects 

travel  further  to  purchase 

higher  cost  to 
fuel. 
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6.2  Economic  Assumptions:  Coal  Primary  Fuel 


Fuel  Supply  System  Dryer  Cogeneration 

(1985) 

. Annual  fuel  requirements 

@ 8,000  BTU/ # , 30%  Ash  5300  tons  30,000  tons 

. Coal  commodity  price  $4.00  $4.00 

. Loading  & Blending  Cost  1.50  1.50 

. Transportation  Cost  9 . 96  9 . 96 

TOTAL  FUEL  COST  (FOB  mine)  15.46  15.46 

Annual  Fuel  cost  (FOB  mine)  $81,938  $463,800 

Non-Firm  Energy  Sales  N/A  10,500  tons 

8 $15. 46/ton 

TOTAL  ANNUAL  FUEL  COST  $81,938  $626,130 

(Case  #4)  (Case  #2) 

Cogeneration  System: 

The  cogeneration  facility  annual  operating  costs  for  wood  and 
coal  should  be  very  similar.  The  following  is  the  operating 
cost  summary  for  the  6.8  mw  cogeneration  facility: 

. Labor  & fringe  benefits  (15  staff)  - - $250,000 

(non-union  wages) 

. Repairs  and  maintenance  -------  $250,000 

. Insurance  --------------  $ 87,500 

. Property  taxes  ------------  $ 87,500 

$675 , 000/year 

Management  and  fuel  costs  are  not  included  in  above  estimate. 
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Cogeneration  Revenue 


W.  R.  Grace  mine  electrical  consumption: 

34,000,000  kw  hr  with  $0. 029/kwh  (1984  rate)  = $986,000 
(Rate  includes  capacity  and  energy) 

W.  R.  Grace  dryer  fuel  oil 

885,000  gallons  @ $0. 66381/gal  = $587,000 

TOTAL  MINE  ENERGY  COST  $1,573,000 


POTENTIAL  ELECTRIC  SALES: 

6.8  mw  x 8760  hr  x . 8 less  34,000,000  kwh  for  mine 
= 47,654,000  kwh  - 34,000,000  kwh 
= 13,654,000  kwh  non-firm  energy  sales 

Because  energy  will  be  delivered  in  non-utility  peak  time, 
night  and  weekends,  a non-firm  rate  will  be  estimated  at 
$0,025  per  kwh.  An  annual  escalation  factor  equal  to  8 
percent  is  suggested. 

Annual  power  sales  = $0,025  x 13,654,000  kwh 
= $341,000. 


Fuel  Requirement  for  Power  Sales 


Wood 


Coal 


Plant  Heat  Rate 
Energy  Generated 
Fuel  Heat  Content 
Fuel  Required 


14,000  BTU/KWH 

13,654,000  KWH 

4,500  Btu/ # 
21,240  tons 


12,000  BTU/KWH 

13,654,000  KWH 

8,000  Btu/# 
10,241  tons 


206-11 


206.7:  Prepare  a 15-year  Financial  Model  to  Evaluate  the 

Financial  Performance  of  each  Energy  Option 


The  results  of  these  financial  analyses  are  presented  in 
206.10  and  on  the  following  computer  analysis. 


Options  selected  for  Analysis 

Using  the  capital  and  operating  costs  for  the  various 
alternatives  presented  in  206.3  to  206.6  several  alternatives 
and  combinations  were  evaluated  through  a series  of 
iterations  to  develop  the  most  favorable  option  for  wood  and 
coal.  The  best  options  evaluated  are  as  follows: 


Case 

1 

Case 

2 

Case 

3 

Case 

4 

Wood  cogeneration  facility 
Coal  cogeneration  facility 
Wood  dryer  facility 
Coal  dryer  facility 
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CASE  II 


g • ■ " ! — — — * — • — * *-> 

) COAL  FIRED  ENERGY  FACILITY-LIBBYi NT. 




OPERATING  FORECAST 


YEAR 

1985 

iNERG / 
SAVINGS 
0 

ENERGY 

SALES 

0 

GROSS 

REVENUE 

0 

LABOR  & 

FRINGESINSURANCE 
0 0 

REPAIRS  GcN.PARi". 
& MAINT.  MANAGER!’  T 
0 0 

PROPERTY 
T AX  tS 
0 

FUEL  TRANSFORT . 
PURPA  EXTRA 

0 0 

FUEL 

0 

TOTAL  NET  OPES. 
OPER.EXP  INCOME 

0 0 

1700 

WJ 

0 

0 

k3 

0 

0 

ET 

~0T_ 

0 

32“ 

0“ 

0" 

pi 

1987 

1 7io6b40 

375953 

2082793 

250000 

87500 

250000 

0 

87500 

0 

0 

698765 

1373765 

709028 

1938 

1781941 

394751 

2176692 

262500 

90125 

262500 

0 

90125 

0 

0 

733703 

1438953 

737738 

1 7 07 

1 o6tf 346 

4. -'488 

2^:  / 4b3!3 

-l  / D b J 

7262  V 

~756_'  d 

0“ 

' 92c7-9““ 

0 : 

33“ 

~7703dF~ 

250/296" 

767539 

i99a. 

1942202 

435213 

2377414 

289406 

95614 

289406 

0 

95614 

0 

0 

823908 

1573948 

793467 

1991 

2027658 

456973 

2464632 

303877 

98482 

303S77 

0 

95  4 -32 

0 

0 

349353 

1654070 

830561 

2 i 1 6B73 

479822 

2596697“ 

359070"“ 

1^1 436 

3T9073 

2T 

~T0T435— 

0 

0 

371321" 

' 1732335- 

1993 

2210318 

503313 

2713E31 

335024 

104480 

335024 

0 

124480 

0 

0 

936412 

1615419 

6984 1 2 

* 

1994 

2307259 

529204 

2636262 

351775 

107614 

35 1775 

0 

i Z 7 6 1 4 

0 

0 

952233 

19i20 i 1 

934252 

1995 

2403778 

555454 

2964232 

369364 

1 1 lZ)G42 

369364 

0 

1 * iub*+2 

2 

"ET 

1972827' 

971425 

1996 

2514764 

533226 

3097991 

387832 

114168 

387832 

0 

114163 

0 

0 

1084314 

2038013 

1009978 

i V9  / 

2625414 

612388 

3237B02 

_ 407224 

117593 

407224 

0 

117593 

0 

0 

1133215 

2187847 

1049955 

1 770 

2740932 

6/+3C)£j7 

2262727  42/DCS 

1 2 1 i 2k!) 

4275E5 

GT 

121120 

ns 

0 

1195.25 

2292536 

r u9  r4  554 

1999 

2861533 

675158 

3536691 

448964 

124754 

44S964 

0 

124754 

0 

0 

1254882 

2402318 

11343  73 

) .;fi00 

29874^1 

708915 

3696356 

471412 

128497 

471412 

0 

128497 

0 

0 

1317626 

2517444 

1178913 

1 

311 BbbS 

74426i 

3663249 

494983 

132352 

47  V7  d3 

3" 

1 J48H2 

0 

IT 

1883507 

1225073 

TOTAL 

35210B90 

8112526 

43323416 

5394641 

1627405 

5394641 

0 

1 62?  "7  £5 

0 

0 

15078345 

29122437 

14200979 

. CASE  #2 


■•••■*  i 
■<  '■ 


OPERATING 

ASSUMP- 

7.  7. 

INCREASE  INCREASE 

7. 

INCREASE 

INCREASE  INCREASE 

7.  7.  7.  7.  7. 

G.O.I.  INCREASE  INCREASE  INCREASE  INCREASE 

I J.Ui\b 

1.044-  1.05 

1 . 05 

1 . £3  1 . 05 

0 1.03  1.05  0 1.05  : 

v- 


F 

WOOD  FIRED 

DRYER  FACILITY-LIBBY>  MT. 

■ 

OPERATING 

FORECAST 

1 

1 

ENERGY 

ENERGY 

GROSS 

LAdUK  S 

KtKAiKb'  bfcN.MAKI. 

PROPERTY- 

FUEL  TRANSPORT. 

TOTAL  NLi  GREW. i 

YEAR 

S M I NGS 

SALES 

REVENUE 

F R I NbES I 

NSURANCE 

1.  hA  I NT.  MANAGED 

’T 

TAXES 

PURFA 

EXTRA 

STiJr  ! 

OPcR.EXP 

INCONE 

1985 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

a 

0 1 

i 936 

vr 

0 

0 

'fU 

0T 

B 

0 

d 

ET 

IT 

tZi 

0- 

0 ! 

1987 

587000 

0 

587000 

13G00 

5000 

-3300 

0 

5230 

0 

0 

23589. v 

271S91 

3-5.109 

19E8 

592870 

0 

592370 

•13650 

5150 

13650 

0 

5150 

0 

0 

24  7 636 

285286 

307584 

IV8  9 

59b/ 99 

0 

598799 

1 4 333 

~ ""5305“" 

74333 

0 

5335 

0 

0 

— 262073 

277344 

297453  1 

1990. 

604787 

0 

604787 

15049 

5464 

15049 

0 

5464 

0 

0 

273.173 

3 ‘ 4099 

290689 

1991 

6i0835 

0 

610835 

15602 

5628 

15602 

0 

5628 

0 

0 

286727 

329565 

281249 

1992 

616943 

0 

6i6Y2b 

ibD92~ 

. 5 i 95" 

0 

b / 9 6 

ET 

0" 

o<_' *66  J 

345339" 

273""  04 

1993 

623112 

3 

623112 

1 7 421 

5970 

17421 

■*» 

JJ 

5970 

B 

0 

316117 

362900 

260213 

1994 

629343 

0 

629343 

18292 

. 6149 

18292 

0 

6149 

0 

3 

331922 

380306 

248533 

1995 

63^63 / 

0 

63 j 6 3 / 

1 y 2iu  / 

6334 

I Vi'J  / 

Id 

63b- 

3" 

0“ 

J4.-5  .8 

37762B 

2260  3 ) 

1996 

641993 

0 

641993 

20167 

6524 

20167 

0 

6524 

0 

0 

365944 

419327 

222667 

) 1997 

648413 

0 

6484 1 3 

21 176 

6723 

21176 

0 

6720 

0 

0 

334242 

440032 

208321  | 

1998 

6b*f8V  / 

0 

£54897 

22 2j4 

£9Zr 

2^234 

td 

6 9 ^ i 

0 

0" 

403454 

Hi: 765 

193232 — i 

1999 

661446 

0 

661446 

23346 

7129 

2334b 

0 

7.29 

a 

0 

423626 

464576 

176872 

2000 

668061 

0 

663061 

24513 

7343 

24513 

0 

7343 

0 

0 

4 4 4 SB 3 

508520 

159541 

2001 

674741 

0~~ 

674741 

25739 

7553" 

25739 

0 

" 7563 

0- 

0" 

4 6 / 16  4 b> 

533652 ' 

1 

TOTAL 

9448878 

0 

944BB7B 

280521 

92995 

280521 

0 

92995 

0 

0 

5090189 

5837221 

3611657  j 

, 1 

1 

■ 1 f i 

1 

OPERATING 

/• 

7. 

7. 

7. 

7.  V. 

7. 

A5SUMP- 

INCREASE 

INCREASE 

I N CREASE 

INCREASE 

INCREASE  G.O. 

T 

INCREASE 

INCREASE 

INCREASE 

I i^'CRc-ASE 

TtONS rren mzra rrera rrcra tt05 c r ttb3 1705 e* r705 ■ . 

ii 

I: 


i: 

i' 


i 


CASE  14 


COAL  FIRED 

DRYER 

'AGILITY- 

-IB8Y i NT. 

OPERATING 

FORECAST 

YEAR 

1935 

tlNtlrtLlY 

SAVINGS 

0 

LNtRb  Y 
SALES 
0 

bNObb 

REVENUE 

0 

LAtJOr\  & 

FRINGES INSURANCE 
0 0 

RERAi  98  bzN.  h’MR 
& MAINT. MANAGEM’ 
0 

T 

0 

4 rib  4 29  : Y 
TAXES 
0 

r'Jiib  i 

PURPA 

0 

RAlVbr'OR  1 ■ 
EXTRA 

0 

FUEL 

0 

i 0 ' A L Nh 
OPER.EXP 

0 

■ uRER. 
INCOME 
0 

-- 1967 
1903 

587000 

592B70 

W 

0 

0 

la 

53 7003 
592670 

IS 

13300 

13650 

0 

5000 

5150 

13E0-0 

13350 

0 

0 

0 

33 

5C00 

5150 

0 

0 

0 

ET 

0 

0 

3" 

93405 

94925 

0 

126405 
. 3?*?  ‘'5 

ET 

4.20595 

462345 

1993 

1991 

37  L(  99 

634787 

613835 

ST 

0 

0 

59b  i'yT 
604  787 
610833 

i 43  a 3 
1 5049 
15802 

58t;  5 
5464 
5628 

1 4 

lb  04  9 

15  Sc  2 

3T 

0 

0 

3305" 

5^-64 

562S 

■2) 

3 

0 

Id 

0 

0 

1 0^+655 
109888 

1 3c9‘*Q 
145681 
152746 

459628 

45910a 

45-3S8 

- ' 1993 

1994 

623112 

629243 

2T 

0 

0 

6 16948 
623 112 
629343 

1E)592~ 
1 7 421 
1 8292 

579£T 

5970 

6149 

T6592 
17421 
IB  29  2 

0 

0 

0 

5 / 96 
5973 
6149 

0 

0 

i 

er 

0 

l-». 

115882 
121 15.1 

1 4..  t J.  /!  7 

TE0153 — 

167934 

176092 

4 d 6755 

4551  iB 
453251 

1996 

1997 

641993 

643413 

«j 

0 

0 

683e3 / 
641993 
6484 1 3 

19207" 

20167 

21176 

6324 

6524 

6720 

1 V*.'!d  7 

20167 

21176 

0 

0 

0 

68  Jh 
6524 
6 7 20 

0T 

0 

0 

0 

0 

0 

1 8 8 6 V 
1 4324  E 
147260 

1c-'*65  1 
193630 
202051 

45ii4d6 

443363 

445363 

1999 

2300 

661446 
66306 1 

3 

0 

0 

S54U97 

661446 

668061 

22284 

23346 

24513 

6V2 1 
7129 
7343 

22234 

23346 

24513 

13" 

0 

0 

S92T" 
7129 
/ 3 4 

er 

0 

0 

0" 

0 

0 

154623 

162354 

170472 

21:2984 

222334 

!*il  3 * i 1 6 4 

~ 2T4"'"963 

HdiS  * 4d 

A 33376 

TOTAL 

O/H/41 

944837B 

0 

0 

6/4/41 

9448878 

23/89 

280521 

/jOJ 

9299b 

/ J’V 
280521 

W 

0 

/5  a 3 
92995 

0 

0 

TT — 

Cl 

0 

1 / Q 7 *7  6 

1950810 

4^36  .did 

2697842 

4.  4*: 

6751036 

; 

I 

OPERATING 

A5SUMP- 

7. 

INCREASE 

7. 

INCREASE 

V 

INCREASE 

7. 

INCREASE 

7.  7. 

INCREASE  6.0.1 

7. 

INCREASE 

7. 

INCREASE 

7. 

i NCREASc. 

7. 

INCREASE 

- ..  mb 

1 . 

1 • 05 

* . 25 

Id 

1 - ui  w> 

T.TT 

3“ 

i . 05 

1 

[> 

r>' 

fi; 

i; 


b: 

B 

b 


6: 

71 

7 

7; 

7: 

7.'. 


cr~  cr 


206.8  Identify  Potential  Lending  and  Financing  Institutions 
in  Support  of  Proposed  Financing  Methods 

The  following  list  contains  names  of  banks,  insurance 
companies,  investment  bankers  and  developers  of  cogeneration 


and  energy  systems: 

Aetna  Life  & Casualty  Co. 
Hartford,  CT 

Irving  Trust  Company 
New  York,  NY 

Alexander  & Alexander 
Indianapolis,  IN 

Johnson  & Higgins 
New  York,  NY 

Bank  of  America 
Capital  Markets  Group 
San  Francisco,  CA 

Mellon  Bank 
Pittsburgh,  PA 

Bank  of  New  England 
Boston,  MA 

Merrill  Lynch  Capital  Markets 
Merrill  Lynch  Pierce  Fenner  & 
Smith 

New  York,  NY 

Bechtel  Financing  Services,  Inc. 
San  Francisco,  CA 

Morgan  Grenfell 
New  York,  NY 

Catalyst  Energy  Dev.  Corp. 
New  York,  NY 

Morgan  Guaranty  Trust  Co. 
New  York,  NY 

Chase  Manhattan  Bank 
New  York,  NY 

Morgan  Stanley  & Co.,  Inc. 
New  York,  NY 

Chemical  Bank 
New  York,  NY 

New  England  Mutual  Life  Ins.  Co 
Boston,  MA 

CIT  Financial  Corporation 
New  York,  NY 

Northwest  Cogeneration,  Inc 
Spokane , WA 

Donaldson,  Lufkin  & Jennette 
New  York,  NY 

Pru  Capital,  Inc 
Prudential  Insurance  Co. 
Newark,  NJ 

Equitable  Investment  Mgt.  Corp 
New  York,  NY 

Rainier  Bank 
Seattle,  WA 
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General  Electric  Credit  Corp 
Stamford,  CT 

Siemens  Capital  Corp 
New  York,  NY 

Home  Life  Insurance  Company- 
New  York,  NY 

Time  Energy,  Inc. 
Dallas,  Texas 

E.  F.  Hutton  Credit  Corp. 
Greenwich,  CT 

Travelers  Insurance  Co. 
Hartford,  CT 

Institute  for  Energy  Funding, Ltd. 
New  York,  NY 

Ultrasystems 
Los  Angeles,  CA 

Union  Bank 
Los  Angeles,  CA 

Wells  Fargo  Capital  Markets 
San  Francisco,  CA 
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206.9:  Make  Preliminary  Contact  with  Potential  Financing 

Sources  and  Document  Their  Interest  in  Participating 
in  this  Project  Financing 

To  identify  specific  parties  with  specific  interest  in 
cogeneration  and  waste  wood  fueled  project  financing,  the 
November  8-9,  1984  "Investing  In  Cogeneration  Conference" 

sponsored  by  The  Energy  Bureau  in  Arlington,  Virginia  was 
attended.  This  conference  presented  formal  papers,  and  round 
table  discussions  were  held  on  financing  and  investing  in 
cogeneration  and  waste  fueled  projects. 


The  conclusion  reached  in  these  discussions  and  contact  with 
potential  financing  sources  has  revealed  that  documentation 
of  a specific  project  is  necessary  before  any  financing 
commitments  can  be  obtained.  After  Rayson  Brothers  and  W.R. 
Grace  have  executed  an  agreement,  financing  institutions  will 
be  in  a position  to  make  specific  commitments  for  the 
financing  of  the  proposed  energy  facility.  It  would  be 
premature  and  non-productive  to  make  further  financing 
inquiries  until  such  agreement  is  reached. 
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206.10:  Prepare  a Summary  of  Expected  Cost  of  Financing  by 

Energy  Option 


For  financial  analysis  purposes,  four  alternatives  have  been 
reviewed.  These  are: 

1. )  Electrical  generating  plant  utilizing  wood  waste  as 
a primary  fuel  source; 

2. )  Electrical  generating  plant  utilizing  coal  as  a 

primary  fuel  source; 

3. J  Vermiculite  dryer  utilizing  wood  waste  as  a primary 
fuel  source;  and 

4. )  Vermiculite  dryer  utilizing  coal  as  a primary  fuel 

source . 

Please  see  Schedule  A for  the  assumptions  used  for  each  of 
these  cases. 


Conclusion 


Cases  #2  and  #4  above  were  compared  with  Cases  #1  and  #3, 
respectively.  In  both  instances  it  was  found  that  coal  was 
the  least  expensive  fuel  source.  However,  if  W.R.  Grace  is 
willing  to  contract  with  a third  party  to  supply  gas  produced 
from  wood,  then  an  attractive  alternative  to  Case  #3  would 
exist.  Depending  upon  the  arrangement  worked  out  between  the 
parties.  Case  #3,  as  modified,  could  be  less  expensive  to 
W.R.  Grace  than  Case  #4. 
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Discussion  of  Electrical  Generating  Plant 


In  regard  to  Case  #1  it  was  found  that  the  use  of  wood  waste, 
at  the  price  quoted,  produced  an  operating  loss  in  each  of 
the  15  years  forecast  before  any  debt  service  or  recovery  of 
capital  costs.  This  is  in  sharp  contrast  to  the  forecast 
results  of  Case  #2  which  reflects  growing  operating  income 
over  the  same  15-year  period.  Similar  revenue  and  expense 
assumptions  were  used  in  each  case,  with  the  cost  of  fuel 
being  the  primary  determinant  of  the  dramatic  difference  in 
net  operating  income. 

It  appears  that  the  best  financing  alternative  for  either  the 
wood  or  the  coal  fired  plant  would  be  industrial  development 
bonds,  assuming  they  are  available  for  such  use  in  Montana  at 
the  time  of  construction.  For  financial  modeling  purposes, 
bonds  equal  to  90%  of  cost  were  amortized  over  a 25-year 
period  at  10%  interest.  For  the  coal  fired  plant,  in  each 
year  a positive  cash  flow  is  produced,  providing  for  a very 
attractive  return  on  the  equity  invested. 

Since  Case  #1  produced  negative  operating  results  throughout 
its  life,  it  made  no  sense  to  look  at  the  financing  or  after 
tax  implications  for  this  alternative. 


Discussion  of  Vermiculite  Dryer 

Because  of  significantly  lower  fuel,  and  base  capital  costs, 
the  coal  fired  dryer  (Case  #4)  is  clearly  superior  to  the 
wood  waste  fired  dryer  (Case  #3).  However,  it  would  be 
possible  for  Rayson  Bros.  to  present  an  attractive  option  to 
coal  to  W.R.  Grace,  using  wood  to  produce  gas,  which  in  turn 
would  fire  the  dryer.  In  this  event,  Rayson  would  be  in  a 
position  to  obtain  significant  tax  credits  under  Section  44D 
of  the  Internal  Revenue  Code.  To  the  extent  these  could  be 
used  to  offset  tax  liabilities  that  Rayson  (or  a partnership 
set  up  to  own  the  equipment)  would  otherwise  pay,  a large 
portion  of  the  benefit  could  be  passed  to  W.R.  Grace  in  the 
form  of  reduced  energy  costs.  Because  of  the  requirements  of 
the  particular  tax  code  section,  Grace  could  not  obtain  this 
credit  by  itself,  but  could  conceivably  have  up  to  a 50% 
ownership  interest  in  the  facility. 
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Schedule  A 


W.  R.  GRACE 
LIBBY,  MONTANA  STUDY 
ASSUMPTIONS 


COGENERATION 

DRYER 

Wood 

Coal 

Wood 

Coal 

#1 

#2 

#3 

#4 

Operating  Assumptions: 

Energy  Savings 
Escalation  Rate: 

Gas 

1% 

1% 

1 O. 
1 "o 

1% 

Electric 

10% 

10% 

n/a 

n/a 

Combined 

4.4% 

4.4% 

1 £ 
X o 

1 9- 
X o 

Electricity  Sales 
Escalation  Rate 

5% 

5% 

n/a 

n/a 

Fuel  Escalation 
Rates 

5% 

5% 

5% 

5% 

Operating  Expense 
Escalation  Rate 

5% 

5% 

5% 

5% 

Insurance  & Property 
Tax  Escalation 
Rate 

3% 

3% 

3% 

3% 

Financing  Assumptions; 

Cost  (1)  8,000,000  7,000,000  1,550,000  975,000-1,500,000 


% Financed 

n/a 

90% 

66.7% 

66.7% 

Interest  Rate 

n/a 

10% 

14% 

14% 

Loan  Term 

n/a 

25  years 

10  years 

10  years 

Note  (1):  Includes  construction  cost, 

interest 

during 

construction 

and 

financing  cost. 

Tax  Assumptions 

Tax  Rate 

n/ a 

50% 

50% 

50% 

Depreciation  Term 

n/a 

18  years 

5 years 

Gasification  Credit 

n/a 

-0- 

8% 

-0- 

(%  Plant  Cost/Yr) 
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206.11:  References 


J.  Stephen  Schaub 

J.  S.  Schaub  & Co.,  Inc. 

Registered  Financial  Advisor 
Securities  & Exchange  Commission  and 
State  of  Washington 
Spokane,  Washington 
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TASK  NO:  207:  ENVIRONMENTAL  REQUIREMENTS 


Task  Management  Information 
Libby  Bioenergy  Project 


Activity  Schedule 

Task  Start  Date:  October  22,  1984 

Task  Completion  Date:  December  10,  1984 


Personnel  Working  on  Task 


Name 

Task  Leader 
Jerrie  Little 

Clayton  Rayson 

Mike  Ray 
Ken  Briggeman 
Jerry  Parks 
Ned  Dye 


Company 

Resource  Development 
Associates 

Rayson  Brothers 
Logging 

W.  R.  Grace 

USFS 

USFS 

Omicron 


Prime  Contractor 

Clayton  Rayson  Rayson  Bros.  Logging 

Project  Manager 

Dave  Van  Hersett  Resource  Dev.  Assoc. 


Phone  No. 

509-838-8024 

406-293-9306 

406-293-3746 

406-293-6211 

406-293-6211 

206-392-0676 


406-293-9306 

509-838-8024 
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207:  Prepare  the  environmental  requirements  limitations  for 
each  energy  option.  Specifically  identify  any  concerns 
that  may  potentially  interfere  with  the  orderly 
development  of  the  project.  Define  the  emission 
requirements  by  emission  source  by  permit.  Discuss 
emission  control  systems  and/or  methods  to  be  used  to 
ensure  compliance. 


Product:  Emissions  requirements  listing  by  permit  by 
emission  source.  Discussion  of  significant  items  as 
identified. 


A:  Task  Report  Table  of  Contents 


1.  Introduction 

2.  Purpose  and  Task  Description 

3.  Energy  Options  Systems  Description 

4.  Environmental  Requirements  Limitations  For  Each 

Energy  Option 

5.  Identify  Major  Concerns  That  May  Potentially 
Interfere  With  The  Orderly  Development  of  the 
Project 

6.  Defuse  Emission  Requirements  By  Emission  Permit 

7.  Describe  Emission  Control  Systems  and/or  Methods  to 
be  Used  to  Ensure  Compliance 

8.  Summary  List  of  Permits  For  Each  Energy  Option 
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TASK  207  ~ ENVIRONMENTAL  LIMITATIONS 


EXECUTIVE  SUMMARY 


Very  few  environmental  limitations  were  uncovered  in 
discussions  with  agency  and  permitting  officials.  The  area 
air  quality  is  poor  due  to  the  mountainous  topography  of  the 
area  but  by  utilizing  pollution  control  equipment,  emissions 
can  be  limited,  and  permitting  should  be  no  problem. 

Another  issue  is  the  rainbow  trout  population  in  the  Kootenai 
River.  The  Corp  of  Engineers  maintain  strict  water 
temperature  limitations  on  the  river;  however,  the  amount  of 
cooled  wastewater  being  discharged  into  the  river  would  not 
affect  the  river  temperature. 

Prior  to  construction,  several  of  the  permits  require  public 
notice. 
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Enviromnental  Assessmant 


1.  Introduction 


The  construction  of  two  independent  generating  stations  has 
been  proposed:  (1)  a 6 megawatt  electric-steam  generating 
plant,  which  will  produce  electricity  to  be  sold  to  an 
electric  utility,  and  (2)  hot  gas  generator  which  will 
produce  sufficient  hot  gas  to  operate  the  dryers  at  the  W.  R. 
Grace  vermiculite  mine.  The  two  options  will  replace  the 
existing  oil  burning  units  that  heat  the  dryers,  and  option 
No.  1 will  also  offset  the  6 MWs  of  electric  energy  consumed 
by  W.  R.  Grace  and  Company. 

The  proposed  plants  will  be  fueled  with  either  coal  or  a 
combination  of  millwaste  and  forest  residue.  For  start-up 
purposes  only.  No.  2 diesel  fuel  will  be  used. 

The  purpose  of  this  environmental  assessment  is  presented  in 
two  parts: 

Part  A addresses  the  6 MW  electric-steam  generating  plant 
located  at  the  site  near  the  Kootenai  River,  and  Part  B 
addresses  the  small  Fluid  Bed  Combustor  that  will  be  located 
on  Vermiculite  Mountain  and  will  supply  hot  gas  to  the  mine 
dryers . 

Part  A — 6 MW  Steam/Electric  Generation  Facility 

The  facility  site  location  is  shown  on  Figure  1.  The  site  is 
between  the  Kootenai  River  and  Highway  37  directly  east  of 
the  W.  R.  Grace  processing  plant. 

Earth  (Geology,  Soils  and  Topography) 

As  shown  Figure  1-A,  the  topography  of  the  site  is  gently 
sloped  downward  from  U.S.  37  to  the  Kootenai  River.  Grading 
at  the  site  will  modify  the  existing  topography.  However, 
the  amount  of  area  and  extent  of  grading  effects  are  expected 
to  be  minimal.  Portions  of  the  site  within  200  feet  of  the 
Kootenai  River  are  within  the  100-year  flood  plain. 
Therefore,  prior  to  construction,  plans  will  be  reviewed  by 
Lincoln  County  officials. 

The  site  is  located  in  Seismic  Zone  II  of  the  Uniform 
Building  Code  Seismic  Risk  Map  of  the  United  States.  This 
corresponds  to  an  Intensity  VII  earthquake  on  the  Modified 
Mercalli  Scale,  and  structures  on  the  site  must  be  designed 
to  withstand  corresponding  vibratory  forces. 

The  soil  bearing  capability  of  the  site  is  suitable  for 
spread  footings.  The  impact  on  geology  and  soils  will  be  the 
same  regardless  of  the  fuel  type. 
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Population  and  Socioeconomics 


The  plant  site  is  located  in  a rural  area  approximately  five 
miles  east  of  Libby,  Montana.  The  current  population  of 
Libby  is  2,748  people.  Primary  employers  of  the  area  are  the 
W.  R.  Grace  Mine,  the  U.S.  Forest  Service,  and  the  forest 
products  industry. 

Regardless  of  fuel  type,  the  plant  will  require  a peak 
construction  force  of  ten  people  and  an  operating  staff  of 
about  three  people.  Where  possible,  employees  would  be  hired 
locally. 

Some  opportunity  for  employment  will  occur  as  a result  of  the 
fuel  supply.  Regardless  of  the  fuel  type,  deliveries  will  be 
made  by  truck.  If  coal  is  used,  drivers  will  be  necessary  to 
deliver  the  three  to  five  loads  a day  from  Canada.  If  wood 
is  used,  drivers  will  deliver  the  eight  to  twelve  loads  per 
day  from  area  mills  and  forests,  and  additional  employment 
would  result  from  in-the-forest  residue  recovery  operations. 

Traffic 

Millwaste  and  forest  residue  will  be  delivered  in  24-ton 
loads  either  by  vans  or  logging  trucks.  The  major  service 
road  to  the  site  is  State  Highway  37,  a two-lane  highway. 

A one-way  access  loop  into  the  site  and  fuel  delivery  area, 
with  a separate  entrance  and  exit  off  Highway  37,  will  be 
constructed.  Delivery  trucks  will  follow  the  road  through 
the  drive-through  scale,  to  the  truck  dump  area  and  then  back 
to  Highway  37  without  any  turnarounds. 

The  estimated  traffic  flow  on  Highway  37  as  a result  of  fuel 
deliveries  will  be: 


Summer  Season 

Loads 
Per  Day 

Loads 

During  Peak 
Hour 

Coal 

5 

1 

Wood 

12 

2 

Winter  Season 

Coal 

3 

1 

Wood 

8 

2 

The  transportation  distance  for  coal  is  120  miles  one-way. 
The  maximum  haul  distance  for  forest  residue  is  50  one-way 
miles,  and  the  average  'haul  distance  for  millwaste  is  60  to 
100  one-way  miles. 

Wood  transportation  will  make  the  most  impact  on  the  section 
of  Highway  37  near  the  site,  but  at  12  loads  per  day,  the 
impact  will  be  minimal. 
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Land  Use 


The  proposed  site  is  located  in  a rural  area  with  other 
industrial  operations  nearby.  Adjacent  to  the  site  is  a 

processing  plant  for  the  W.  R.  Grace  vermiculite  operation 

the'natural^egetation?6  d°meStiC  frUit  treeS  scattered  «»ng 

This  project,  regardless  of  the  fuel  type,  will  not  interfere 
with  any  other  intended  use  for  the  land. 

fuePe‘w?^?StH  recovery  operations,  if  woodwaste  is  used  as 
fuel,,  will  have  a positive  impact  on  area  forest  lands 

Pninning  °5  stands  and  clean-up  operations  will  be  feasible' 
and  forest  managers  will  have  the  means  to  implement  forest 
improvement  programs.  p rorest 

Fish  and  Wildlife 

area  of  the  site  is  populated  with  a variety  of  larae 
animals.  The  most  predominate  species  on  the  site  is  the 

.v,  This  anlmal  ca"  be  spotted  t time  SI 

“ the  abea  of  the  site.  Mule  deer  occasionally  ale 
potted  in  _ this  area  near  the  Kootenai  River  durina  the 

onriappleDUtr2esSUmraerhand- fal1,  black  bear  are  known  to  feed 

■ °n  the  Slte-  0n  either  side  of  the  site 
u thv  river  or  across  the  highway  in  Rainy  Creek) 

Tito*  c^s^hJo Ke‘  iS  P°ssibba  that  thesTmoosTm^ 
fcf  , .c5oss  thr°ugh  the  site  area.  Elk  can  be  found  across 

f«  Si!  ^cllss^hel^hwl??*  bUt'  lb  WOUld  be 

The  plant  construction  should  have  little  impact  on  anv 

«£££&-„ J2.  on 

and  a small  population  of  burbot  frequent  the  river.  BecJu^e 
of  the  rainbow  trout  in  the  river,  there  is  a street 

DlmseratSoweverqUifhmeHt  £°r  WatSr  flowin9  over  the  Lihhy 
nfTfZ  {Joweverf  the  discharge  of  cooled  wastewater  from  the 
Plant  should  not  have  a significant  effect  on  riJer  water 
temperature  because  of  the  volume  of  river  water  versus  the 

miM|o°fdf1|ChKr9ed  water-  Care  sh°uld  be liken  howevlr 
wilhiS  th?l  SS.Water  temPerature  the  insect  populatioA 

Aesthetics 

The  site  is  along  the  Kootenai  River  in  a scenic  rural  area 
Highway  3}  Y'T 1 Montana  a"d  the  Libby  Dam  and  is 'visible  film 

ai?nr«i  hve™ere  “*  °ther  ind-trial  facilities  sc.tt.S3 
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During  design  and  construction  of  the  plant,  focus  will  be 
given  to  the  visual  impact  of  the  finished  plant. 
Appropriate  colors  and  materials  will  be  chosen  and,  where 
possible,  vegetation  and  topography  will  be  left  in  its 
natural  state. 

If  coal  is  used  as  fuel,  it  would  be  stored  in  silos. 
Millwaste  and  forest  residue  would  be  stored  in  a managed, 
three-acre  woodwaste  pile  and  log  deck.  In  either  case,  the 
silos  and  the  woodwaste  storage  area  would  be  seen  by 
passersby  on  Highway  37;  however,  both  are  common  sights  at 
other  Pacific  Northwest  sawmills  and  industrial  operations  in 
this  region. 

Cultural  Resources 


Prior  to  construction,  a file  search  to  locate  any  historical 
recordings  on  the  site  should  be  completed.  The  request 
should  be  sent  to  the  Montana  Historical  Society,  Helena, 
Montana  along  with  a description  of  the  project  and  the 
anticipated  ground  disturbance. 

Air  Quality 

Air  quality  within  the  Libby,  Montana  area  is  affected  by  the 
mountainous  terrain  throughout  the  area.  This  is  true  in  the 
area  of  the  site.  Emissions  from  this  plant  will  not  be 
substantial  regardless  of  the  fuel  type,  and  permitting 
should  be  relatively  easy.  Through  fairly  sophisticated 
technology  (BACT),  the  plant  will  not  cause  degradation  to 
the  existing  air  quality. 

Sulfur  Oxide  Impact 

The  sulfur  content  of  the  coal  is  0.3  percent.  This  would 
produce  0.38  pounds  of  sulfur  per  million  BTU  fired.  Coal 
normally  produced  in  Montana  has  a sulfur  content  that  ranges 
0.7  to  2.5  percent.  A recent  coal  fueled  plant  under 
construction  at  Malstrom  Air  Force  Base  was  required  to 
install  a flue  gas  desulfurization  system  capable  of 
collecting  70  percent  of  the  sulfur  emissions.  The  -coal 
being  used  has  a sulfur  content  ranging  from  0.7  to  1.0 
percent  sulfur.  Because  the  sulfur  content  is  so  low,  no 
significant  impact  is  foreseen,  and  the  necessity  for  sulfur 
collection  equipment  is  questionable. 

Part  B--Fluid  Bed  Combustor  For  Dryer  Hot  Gas 

This  facility  will  be  located  at  the  top  of  Vermiculite 
Mountain  at  the  site  shown  on  Figure  2.  The  site  is 
presently  occupied  by  the  existing  operating  W.  R.  Grace 
vermiculite  mine.  The  woodwaste  or  coal-fired  generator 
would  provide  hot  gas  for  the  mine  vermiculite  dryers, 
replacing  the  existing  oil/gas-fired  unit. 
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Earth 


The  site  is  an  existing  mining  operation,  and  little  or  no 
earth  work  will  be  required  to  convert  the  boiler  to  wood  or 
coal.  The  site  has  been  permitted  for  the  mining  operation. 
It  is  also  located  in  Seismic  Zone  II  of  the  Uniform  Building 
Code  Seismic  Risk  Map  of  the  United  States,  and  the  design 
should  withstand  the  corresponding  vibratory  forces. 

Other  construction  at  the  site  would  indicate  suitable  soil 
bearing  capability. 

Population  and  Socioeconomics 


This  plant  would  have  little  effect  on  area  population  and 
economics.  No  additional  staff  would  be  required  to  operate 
the  plant.  Some  employment  opportunities  within  the  local 
labor  force  would  occur  as  a result  of  woodwaste  fuel 
delivery  and  recovery  operations.  Fifty-eight  tons  of 
woodwaste  per  day  will  be  required  to  fuel  the  plant,  or  two 
to  three  truck  loads  per  day. 

In  the  case  of  coal,  no  additional  staff  would  be  required 
with  the  exception  of  the  possible  fuel  delivery  person  who 
would  deliver  the  one  load  of  coal  per  day  required  to  fuel 
the  plant. 

Traffic 


Little  to  no  impact  would  occur  to  traffic  on  Highway  37.  As 
mentioned  above,  if  woodwaste  is  used,  two  or  three  trucks 
per  day  would  deliver  fuel.  One  truck  per  day  would  deliver 
coal  if  it  is  used  for  fuel.  The  existing,  well-cared-f or 
dirt  access  road  to  the  mine  from  Highway  37  will  be  utilized 
for  coal  or  wood  deliveries. 

Air  Quality 

If  wood  is  used  to  fuel  the  plant,  the  impact  to  air  quality 
would  be  insignificant.  The  amount  of  fuel  burned  is  small 
(12,000  tons  per  year),  and  the  expected  emission  levels 
without  any  pollution  control  equipment  utilized  at  all  would 
still  be  below  the  level  that  EPA  uses  to  qualify  a source  as 
a major  stationary  source.  It  would,  however,  require  a 
permit  from  Montana  State,  and  standards  would  have  to  be 
met.  Pollution  control  equipment  will  be  required. 

If  coal  is  used  to  fuel  this  plant,  the  impact  to  air  quality 
would  be  insignificant.  The  amount  of  fuel  burned  is  small, 
30,000  tons  per  year,  and  the  expected  emission  levels 
without  any  pollution  control  equipment  utilized  at  all  would 
still  be  below  the  level  that  EPA  uses  to  qualify  a source  as 
a major  stationary  source.  It  would,  however,  require  a 
permit  from  Montana  State,  and  standards  would  have  to 
be  met. 
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Pollution  control  equipment  for  particulates  will  be 
required.  Because  the  sulfur  content  of  the  coal  is  so 
low  (0.3%),  sulfur  collection  equipment  may  not  be  required. 
Recent  new  stationary  emissions  sources  using  coal  with  0.8% 
to  1%  sulfur  were  required  to  install  sulfur  dioxide  removal 
equipment. 
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Other  Impacts 


This  plant  would  have  little  or  -no  impact  other  than 
environmental  impacts.  The  land  is  used  for  the  existing 
vermiculite  mine  and  is  well  within  private  property  at  a 
location  not  visible  to  the  public.  No  impact  would  occur  to 
fish  or  wildlife  in  addition  to  the  existing  operation. 
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TASK  207 -7:  DESCRIPTION  OF  THE  EMISSION  CONTROL  SYSTEMS 


Descriptions  of  the  emission  control  systems  for 
fluidized  bed  combustor  and  the  cogeneration  power  plant 
presented  in  Task  202,  Item  5. 


the 

are 
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TASK  NO:  208:  IDENTIFY  SITES 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date: 

Task  Completion  Date: 

Personnel  Working  on  Task 
Name 

Task  Leader 
Jerrie  Little 

Clayton  Rayson 

Mike  Ray 

Ken  Briggeman 

Jerry  Parks 


October  22,  1984 
December  10,  1984 

Company 

Resource  Dev.  Assoc. 
Rayson  Brothers  Logging 
W.  R.  Grace 
USFS 
USFS 


Prime  Contractor 

Clayton  Rayson  Rayson  Bros  Logging 

Project  Manager 

Dave  Van  Hersett  Resource  Dev.  Assoc. 


Phone  No. 

509-838-8024 

406-293-9306 

406-293-3746 

406-293-6211 

406-293-6211 


406-293-9306 

509-838-8024 
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208 : Identify  Sites 
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INTRODUCTION: 

Working  with  the  W.R.  Grace  staff,  three  potential  sites  were 
identified.  These  sites  were  selected  because  they  are 
located  adjacent  to  the  mine's  major  processing  facilities. 
The  nature  of  the  energy  conversion  equipment  requires  that 
it  be  located  next  to  the  energy  using  facility.  The  sites 
were  also  located  to  facilitate  the  delivery  of  bulk  fuels 
wood  and  coal. 


Task  Description 

For  the  preceding  sites  selected,  prepare  the  following  site 
evaluation  data: 

. Soil  Conditions  for 
Foundations 
. Accessibility 
. Utilities 
. Ownership 

Accessibility 

All  sites  are  accessable  by  the  existing  mine  service 
road  system.  No  major  road  construction  would  be 
necessary  for  any  of  the  sites. 

Land  Use 


. Weather  Data 
. Hydrology 
. Land  Use 

. Population  Density 


All  sites  are  on  private  property  owned  by  W.R.  Grace  & 
Company.  Sites  A and  C are  on  or  adjacent  to  existing 
mine  processing  buildings.  Site  B is  adjacent  to  the 
existing  mine  water  wells. 

Utilities 


All  three  sites  are  served  by  the  same  electric  utility, 
Pacific  Power  & Light  Co.  The  mine  has  its  own  water 
supply  system.  Oil  and  propane  are  purchased  from  local 
suppliers . 

Population  Density 

The  nearest  population' center  is  Libby,  Montana,  located 
seven  miles  downstream  to  the  west.  W.R.  Grace  & Co. 

owns  acres.  The  mine  is  located  in  the  middle  of 

this  property. 
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Site  A 


Site  B 


Site  C 


Location: 


Elevation: 


Mountain  top 


3600  ft. 


Soil  Conditions  for  Foundation 

Spread 
footings 
3500  psf 


Weather  Date  (Refer  to  task  209) 

Mountain  top 
conditions . 
Similar  to 
Libby,  MT. 

Winter  low 
( -20°F ) 

Summer  high 
( 80°F ) 


Near  mine 
water  wells 

2700  ft. 


Drill  site 
to  confirm 
spread 
footings 


Use  Libby, 
Mt.  data 


Adjacent  to 
product 
storage 
2130  ft. 


Spread 
footings 
3500  psf 


Use  weather 
data  from 
Libby,  MT. 


Hydrology 


No  water  table. 
Water  to  be 
supplied  by 
existing  mine 
water  system. 


Valley 
location 
downstream 
of  mine 

settling  ponds. 
Typical  silt- 
filled  valley 
floor.  Water 
table  10  feet 
below  grade. 


Typical 
glacial  fill 
of  sediment 
and  rocks. 
Site  was  a 
former  apple 
orchard. 
Water  table 
influenced 
by  nearby 
river.  Water 
to  be 

supplied  by 
existing 
mine  water 
system. 


Ownership 

All  three  sites  are  located  on  property  owned  by  W.R. 
Grace  & Company. 

Site  Arrangements 

Site  A:  Refer  to  Drawing  202-10  in  Task  202 
Site  B:  Because  Sites  A and  C are  the  preferred  sites, 
no  arrangement  was  prepared  for  Site  B. 

Site  C:  Refer  to  Drawing  202-11,  202-12  and  202-13  in 

Task  201. 
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TASK  NO:  209:  SITE  ENVIRONMENTAL  ASSESSMENT 


TASK  MANAGEMENT  INFORMATION 
LIBBY  BIOENERGY  PROJECT 


Activity  Schedule 

Task  Start  Date: 

Task  Completion  Date: 

Personnel  Working  on  Task 
Name 

Task  Leader 
Jerrie  Little 

Clayton  Rayson 

Mike  Ray 

Ken  Briggeman 

Jerry  Parks 

Ned  Dye 


November  22,  1984 
December  10,  1984 

Company 

Resource  Dev.  Assoc 
Rayson  Bros.  Loggins 
W.  R.  Grace 
USFS 
USFS 
Omicron 


PRIME  CONTRACTOR 

Clayton  Rayson  Rayson  Bros.  Logging 

Project  Manager 

Dave  Van  Hersett  Resource  Dev.  Assoc 


Phone  No. 

509-838-8024 

406-293-9306 

406-293-3746 

406-293-6211 

406-293-6211 

206-392-0676 


406-293-9306 

509-838-8024 
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A:  Task  Report  Table  of  Contents 


1.  Introduction 

2.  Task  Description 

3.  Site  Location  Map 

4.  Description  of  Energy  Conversion  System  By  Energy 
Option 

5.  Prepare  Environmental  Assessment  For  Each  Site  Using 
Phase  I,  Task  111  Guidelines. 

6.  Secure  Copies  of  Environmental  Baseline  Data  Such  as 
Weather  Data 

7.  Contact  and/or  Identify  Local  Environmental 
Organizations 

8.  Document  Potential  Concerns  of  Interested  Parties 


209 : Site  Environmental  Assessment 

1.  Introduction 


The  site  selection  has  been  narrowed  down  to  two  sites. 
The  sites  are:  Site  A - Mountain  top  for  the  dryer 

application  and  Site  C - Adjacent  to  the  mine  product 
storage  facilities.  Site  C can  accommodate  either  the 
dryer  only  option  or  the  cogeneration  option. 

2 . Task  Description 

Prepare  an  environmental  assessment  for  each  energy 
facility  site.  Use  the  State  environmental  guidelines 
and  checklist  to  prepare  the  environmental  assessment. 
Locate  all  applicable  base  line  environmental 
organizations  and  tribal  groups  that  would  have 
potential  concerns  about  the  project.  Prepare 
information  and  make  presentations  as  required  to 
respond  to  concerns  of  interested  parties. 

Product:  An  environmental  assessment  for  each  facility 

site . 

3.  Site  Location  Map  (Refer  to  Task  207:  Figure  1,  1-A  and 

Figure  2) 


209-2 


4. 


Description  of  Energy  Conversion  System  by  Energy  Option 


Wood  Fuel  - Dryer  Only:  Refer  to  Task  105,  Paragraph  2 

for  the  description  of  the  wood  fueled  - dryer  only 

system.  This  system  can  be  located  at  either  Site  A or 
C. 

Wood  Fuel  - Cogeneration:  Refer  to  Task  202,  Paragraph 

3,  page  202-5,  for  the  description  of  the  wood  fueled  - 
cogeneration  systems.  This  system  can  only  be  located 
at  Site  C. 

Coal  Fuel  - Dryer  Only:  The  system  description  is  the 

same  as  the  wood  fueled  system  with  the  addition  of  the 

following  changes  to  accommodate  coal:  fuel  feeder,  ash 

handling  and  the  potential  addition  of  desulfurization 
equipment  to  collect  sulfur. 

Coal  Fuel  - Cogeneration:  The  system  description  is  the 

same  as  wood  fueled  system  with  the  addition  of  the 
following  changes  to  accommodate  coal:  fuel  feeder, 

fuel  silo,  ash  handling  and  the  potential  addition  of 
desulfurization  equipment  to  collect  sulfur. 

5.  Site  Environmental  Assessment 


The  environmental  assessment  is  presented  in  Task  207  by  area 
of  concern.  Refer  to  Task  207  for  detailed  information. 

6.  Environmental  Baseline  Data 


Weather  data  for  Libby,  Montana  was  secured  from  the 
National  Climate  Data  Center  and  is  included  in  the  following 
pages.  The  data  includes  precipitation,  temperature 
(averages  and  extremes,  seasonal  cooling  degree  days,  soil 
temperatures,  evaporation,  and  wind). 

7.  Local  Environmental  Organizations  Contacted 

Refer  to  Task  No.  205:  References  section.  Some  of  the 

organizations  contacted  include  the  following: 

. Montana  Fish  and  Game 
. Montana  Historical  Society 
. University  of  Montana,  Anthropology  Dept. 

. Game  Agent 

. Department  of  Health  and  Environmental  Sciences 

(air  and  water  quality) 

. Soil  Conservation  Service 
. U.S.  Forest  Service 
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8.  Potential  Concerns  of  Interested  Parties 


Detailed  results  of  the  environmental  concerns  are 
presented  in  the  preceding  tasks  as  follows: 


Task 

Subject 

111 

Environmental 

Assessment 

205 

License  Applications 

207 

Environmental 

Requirements 

All  of  the  concerns  of  the  interested  parties  are 
documented  and  addressed  in  these  tasks. 

Conclusions 


By  following  the  required  licensing  procedures 
identified,  the  proposed  energy  conversion  systems  can 
be  constructed  and  operated  in  compliance  with  the 
environmental  regulations.  No  barriers  were  uncovered 
that  would  prohibit  the  orderly  development  of  the 
project.  The  only  area  identified  that  would  have  a 
significant  impact  on  the  economic  viability  of  the 
proposed  project  is  the  potential  requirement  to  collect 
sulfur  in  the  stack  gas  if  coal  is  used.  Because  the 
proposed  coal  has  very  low  sulfur  (0.3%),  there  may  be 
no  need  for  a $500,000  to  $1,500,000  flue  gas 
desulfurization  system.  This  requirement  would  be 
made  at  the  time  an  application  is  processed  by  the 
State. 
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2 7 

33.2 


2 7 . 
28  . 

32 

3 1 . 

27.6 
22  . 8 

33  5 
28  . 8 
30 . 5 
3 1,7 
23.8 
28  . 


8 . 5 
8.5 

6 


6 . 2 
6 3 


8 . 0 

10.3 


FEB 


32  . 

3 5 

33  . 
35  . 

33  . 
35  . 
33.8 

35  . 
33.5 

34  . 

3 7 
33  . 
32  . 


6 . 2 
7 


8 . 6 

l 3 


30  . 1 
28 

35 

34 

32 
26 
3 1 

30 . 0 

37.2 

37 

28  . 2 

37.7 

34  . 5 

28  . 8 

34.8 

33.0 

36  . 4 

31.8 

3 7.3 

35 
35 

34 

35 


MAR 


34 

7^1  38 
38 

40.5 

38 


3 . 4 

4 . 3 


28 

3 2 .’5 

34 

33.0 

26 

25  7 

34.7 
32  , 4 
33.4 

33.8 

23.8 
3 1.0 


38.6 

38 

4 0 

40.8 

36.4 

38.0 


34 

34.2 
40 

38 

37.8 

33.6 

34.8 
33 

40.2 
4 1.1 
36  . 3 

40.8 
38 

36 . 0 

40.7 
36  . 7 
4 1.5 
36  . 

42  6 


3 7 7 

4 1.0 

36  5 
38  6 


3 3 . 

3 7 . 
38 

3 7.5 

3 1.3 
32  2 
38.1 

35  . 7 

36  8 

3 7.2 
28  5 
35  . 8 


5 

4 , 7 


5 . 7 

5 . 0 


5 . 2 
5 . 7 


APR 


42 
42 
4 1 , 

4 4 8 
4 2 
4 3 
4 1 

4 3.5 
45.3 

4 3 
42 


*1,  l 


45.6 


38  4 
38 

43.5 

44.6 

42.0 

37 

36  5 

38  8 

46.0 
45 

38  . 6 
4 4 . 

4 4 . 

38 . 3 
42  6 
6 

4 4.8 

4 2 7 

4 6 
45 


3<  8 
38 

40 

38 

33  7 


UtPARTURES  FROM  NORMAL 


MAY 


5 3 
52 

52  3 
50  4 
55  . 6 
52  7 
5 3 3 

4 8 7 

5 3 1 
54  . 


JUN 


54 


■2.2 

1.6 


52 

5 1 . 
50.8 
46.7 
4 6.0 
4 7.1 

55  . 6 
54.6 

4 8 5 

5 3.6 
5 1.3 

4 6 8 

52 


45 
4 8 


7.0145.7 


60.5 
58  2 
5 7,3 


JUL 


6 0,4 
60.6 


5 3.5 

55  . 
58 

58  6 
5 7.2 
54  . 5 
5 3 8 
5 3 7 

60.6 
60  5 

56  8 
58  6 
58 

54 
60.7 

55 


62 

58.7 


58 

58  . 
5 7 

5 0 
5 3 
58 
56 
5 7 


56.8 
58  . 

6 2 


58 

62.8; 

58 


tO  . I 
65  0 
65  8 


65  . 
8^16  2 . 


AUG 


SEP 


65  5 
68  . 

6 8.6 

66  . 
66  . 
68.6 
66.6 

65.0 
68.6 
6 7 5 


6 1.5 
65.2 
6 8.4 

68 
65  . 
62  . 


66  3 
6 7 5 
68  . 

64.5 
6 7 8 

6 4 

70 
16  3 

7 0.8 


3 . 7 
2 


SCE  REFERENCE  NOTES  FOLLOWING  SMI  ION  i NOE  X 


50  . 
52  . 

5 i . 
52 
5 l . 
52  . 

5 1 . 

50.8 

54 

50  5 
50  6 


5 3 

54  . 1 


6 8 8 
68  5 
6 7 . 


6 13 
65  ,1 


46 

4 6 

5 1.2 
5 1.1 

4 8 

46.6 
4 8 

46  5 

54  . 

55 


4 8.6 
52 


56  0 
5 3.7 
5 3.0 
5 1.8 
5 2.8 


54  5 
5 3 


5 3 8 
52.2 
5 3 8 


bp  4 7 
4 2 


- 3 4 

-3.3 


OCT 


NOV 


4 0 1 

4 2 

45.3 


38.6 

36.5 

35  8 

3 3 

36 
35  . 


DEC 


10.0 

12.8 


MONTANA 

L2JL2— 


ANNUAL 


. 4 p 4 5 
4 3.3 

45 

43.2 

4 4.8 

4 3.7 

45 

. 3^14  3 . 

4 4 
4 6 . 

4 3 . 

4 2 . 


. 

- . 3 

34.3 

2 . 

11.fi 

-13.1 

44.3 

. 

34  5 

8 . 

42.5 

. 4 

28.8 

3 . 

38  . 3 

. 1 

1 . 1 

3 3.3 

2 4 

1 8.6 

-15.7 

140.8 

- 6 

3 2.8 

4 . 

4 

-16.5 

38  . 2 

. 4 

3 8.8 

16.6 

4 7.0 

. 7 

1 . 6 

38  4 

3 . 8 

16.0 

-12.7 

4 7.0 

5 

3 1.8 

« . 4 

4 1.0 

4 

•*  . 2 

38  1 

3 . 8 

14  0 

13.8 

45  8 

2 

38  3 

16  0 

1 

0 

. 0 

32.8 

1 . 6 

110.3 

-12.8 

14  1.0 

8 

3 

36  1 

3 2 

117 

-15.1 

4 4.8 

0 

3 3 3 

8 0 

4 1 . a 

0 

4 

38  8 

4 . 4 

12.3 

-11.0 

4 6.8 

3 

11.5 

1 

7 

- . 1 

3 8 8 

3 . 3 

18  8 

-10  8 

4 7.8 

4 

0 

3 7.8 

4 . 2 

17.8 

-8.8 

45.7 

1 

38  2 

17.7 

4 6.1 

b 

35  4 

15  2 

4 4 4 

8 

36  3 

12.4 

45.3 

3 

l 0 

34.6 

3 . 7 

l l 5 

-13.4 

4 2.8 

4 

6 

35  4 

3 . 5 

12  2 

-13  4 

4 3.8 

2 

■ 

28  . 8 

8 . 5 

14  0.2 

8 

1 . 6 

3 2 8 

2 8 

•J  8 

16  8 

4 3.0 

6 

i . 5 

34  5 

2 1 

>0.2 

15.6 

4 4 7 

7 

3 3 5 

8 2 

43.1 

2 

1 7 

2 7 2 

- 1 5 

7 . 2 

15  6 

3 7.7 

0 

4 . 0 

3 1.6 

4 1 

4 . 0 

15  6 

38  5 

2 

35  2 

10.7 

45.1 

3 

1 5 

32  6 

1 4 

8 . 3 

1 4 7 

4 2 4 

0 

6 

3 3 3 

4 

11.3 

1 4 7 

4 3 6 

7 

. 0 

3 4 4 

' . 2 

13  4 

13  2 

4 3.8 

8 

26  5 

7 . 8 

3 7,0 

7 

3 3 2| 

10.8 

L 


AVERAGE  TEMPERATURFS  AND  flFPflR LURES  FROM  NORMAl 


zf  t B f MAR 

r 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OC  T 


NOV 


CTfC 


MON  I ANA 

. -.HI  3 


ANNUAL 


I 


ML/KWH 


ItSjWLlI  U: 


T EM  PE  R A TURE  EXTRE  ME  S AND  FREEZE  DATA  (7) 


STATION 

i 

«/» 

WJ 

X 

o 

X 

<4 

O 

»/* 

UJ 

3 

O 

LAST 

S^R 

4 

Q 

U*  0» 
BClOH 

?0 * OB 
Bf  i Oh 

a 

a 

K 

o 

a 

K 

U(ST[RN  01 

ANAC  ONOA 

1 8 

8 / 

fe 

38 

l 2 / 2 4 

4 / 

1 4 

t 4 

4 / 

1 4 

BIGfODK  13  S 

5 2 

8 / 

5 

1 0 

1 2 / 2 4 

NONE 

2 / 

7 

20 

CRE  S 1 ON 

5 7 

8 / 

8 

2 0 

l 2 / 25 

3 / 

1 0 

1 4 

4 / 

1 4 

2 0 

0 A ft  B T 

5 5 

8 / 

fe 

3 4 

12/24 

4 / 

1 1 

1 fe 

4 / 

1 4 

1 0 

DRunnONO  A V 1 A 1 | on 

1 0 1 

8 ' 

fe 

4 3 

1 2 / 2 3 

4 / 

1 4 

1 1 

5 / 

1 3 

20 

EUREKA  RANGER  STATION 

55 

8 / 

0 

3 0 

1 2 / 2 4 

3 / 

1 0 

1 4 

3 / 

1 0 

1 4 

F OR  T I NE  1 N 

5 7 

8 / 

7 

- 3 2 

12/24 

3 / 

1 0 

1 0 

4 / 

1 4 

1 7 

H A H | L T 0 N 

5 8 

8 / 

5 

- 30 

12/23 

4 / 

1 3 

l 5 

4 / 

i 3 

1 5 

MAUGAN  3 E 

8 8 

8 / 

7 

- 3 4 

12/23 

4 / 

1 4 

1 5 

5 / 

1 3 

20 

HERON  2 NU 

0 1 

5/20 

- 1 4 

12/23 

2 / 

5 

i 2 

4 / 

1 4 

2 0 

HOT  SPRINGS 

1 00 

8 / 

7 

- 3 1 

12/23 

2 / 

7 

1 fe 

4 / 

1 4 

1 0 

HUNGR  T HORSE  OAH 

0 fc 

6 / 

7 

- 1 fe 

1 2 / 2 4 

3 / 

2 1 

1 5 

3 / 

2 1 

1 5 

KAL ISPELL  MSO  AP  R 

0 fe 

8 / 

7 

- 30 

1 2 / 2 4 

2 / 

8 

1 2 

4 / 

1 4 

1 7 

*11*  5 SSU 

NONE 

NONE 

L 1 8BT  OAH 

0 0 

B / 

7 

- 1 8 

12/24 

2 / 

5 

1 fe 

3 / 

1 0 

2 0 

LIBBT  1 NE  RANGER  S T n 

0 0 

8 / 

8 

- 2 fc 

12/24 

2 / 

5 

1 1 

3 / 

1 0 

1 0 

L 1 BB  r 32  SSE 

0 3 

8 / 

7 

- 3 8 

i 2 / 24 

4 / 

i 5 

i 5 

5 / 

1 3 

1 0 

IINOBERGH  LAKE 

0 1 

8 / 

7 

- 35 

1 2 / 2 4 

3 / 

2 0 

1 2 

4 / 

1 4 

2 0 

MISSOULA  2 NE 

0 8 

8 / 

7 

- 3 0 

i 2 / 2 3 

2 

fe 

i 1 

3 

2 0 

20 

MISSOULA  MSO  AP  / / R 

0 8 

8 / 

fe 

- 30 

12/23 

2 

fe 

0 

3 

2 1 

2 0 

OL  NE  T 

0 8 

8 / 

7 

- 4 0 

12/24 

4 

1 4 

1 fe 

5 

1 3 

2 0 

OVANOO  5 SSE 

0 7 

8 / 

7 

* A 5 

1 2 / 2 3 

4 

1 4 

0 

5 

1 3 

1 8 

PHIL IPS6UPG  ranger  STN 

0 7 

6 / 

7 

- 3 8 

12/21 

4 

1 4 

1 3 

5 

1 3 

i 8 

POLEBRIOGE 

0 4 

8 / 

fe 

- 4 1 

12/25 

4 

1 4 

1 4 

5 

1 3 

1 7 

POL  SON 

0 0 

8 / 

5 

- 2 3 

1 2 / 24 

1 

1 

1 1 

3 

1 0 

1 0 

POISON  KERR  OAH 

0 0 

8 / 

fe 

- 2 2 

12/24 

2 

5 

1 fe 

3 

2 0 

2 0 

PO  TOMAC 

1 0 0 

8 / 

7 

- 50 

12/24 

4 

1 4 

1 1 

5 

1 3 

1 0 

SAINT  IGNATIUS 

0 0 

8 / 

fe 

- 2 fe 

1 2 / 2 4 

2 

fe 

1 5 

4 

1 4 

20 

SAINT  REGIS  RANGE  R ST* 

1 0 1 

8 / 

0 

- 2 1 

1 2 / 2 4 

4 

1 4 

l 5 

5 

1 3 

2 0 

SEELET  LAKE  RANGER  SU 

0 7 

8 / 

7 

- 4 3 

12/24 

4 

1 4 

1 fe 

5 

1 fe 

20 

STEVENS*  ILLE 

0 4 

8 / 

8 

- 35 

12/24 

3 

20 

1 5 

4 

1 5 

2 0 

SUL  A 3 E NE 

0 8 

8 / 

fe 

- 4 5 

1 2 / 2 3 

5 

1 4 

1 5 

5 

1 4 

1 5 

SUPERIOR 

0 8 

B / 

8 

- 2 1 

12/24 

2 

fe 

1 1 

4 

1 4 

2 0 

SHAN  LAKE 

3 

2 1 

1 3 

4 

1 4 

1 7 

THOMPSON  FALLS  P H 

1 00 

8 / 

fe 

- 1 7 

12/23 

2 

fe 

1 fe 

2 

fe 

1 fe 

TROUT  CREEK  RANGER  STA 

05 

8 / 

7 

- 2 2 

12/23 

2 

fe 

fe 

4 

1 3 

1 0 

TROT 

0 fe 

8 / 

7 

* 1 fe 

12/23 

2 

fe 

1 0 

2 

fe 

1 0 

TROT  18  N 

0 4 

8 / 

8 

- 1 7 

1 2/22 

2 

fe 

5 

2 

fe 

5 

WESTERN  HONTANA  OR  STn 

05 

8 / 

7 

- 3 2 

12/23 

4 

1 4 

1 3 

4 

1 4 

1 3 

WEST  GLACIER 

0 0 

7/20 

- 2 5 

1 2 / 2 4 

3 

20 

1 b 

4 

1 7 

2 0 

SOUTMME  STERN  02 

ALOER  17  s 

0 4 

8 / 

7 

- 4 1 

1 2 / 2 3 

5 

1 3 

1 fe 

5 

1 4 

1 0 

BEL  GRADE  A | RPOR  T 

1 00 

8 / 

fe 

- 4 fc 

i 2 / 2 4 

4 

1 4 

1 4 

5 

1 3 

2 0 

B02EHAN  HT  ST  UNI y 

0 

8 / 

fe 

3 2 

i 2 / 24 

4 

1 4 

1 fe 

5 

l 3 

20 

BOZEHAN  fe  u E * P FARM 

05 

8 / 

7 

- 3 0 

l 2 / 2 4 

5 

1 3 

1 fe 

5 

1 3 

1 fe 

BO  2 E HA  n 12  NE 

0 

8 / 

7 

- 4 7 

1 2 / 2 4 

5 

i 5 

i 5 

5 

1 5 

1 5 

BUTTE  F A A AP 

0 

8 / 

fe 

• 5 2 

1 2 / 2 3 

4 

1 4 

i 1 

5 

1 4 

1 8 

C AROUE L L 

1 0 

8 / 

fe 

- 35 

1 2 / 2 4 

4 

1 4 

1 1 

5 

1 3 

2 0 

DILLON  AIRPORT 

0 4 

8 / 

5 

3 7 

1 2 / 2 4 

4 

1 4 

1 3 

5 

1 4 

2 0 

DILLON  HHCE 

05 

8 / 

7 

- 35 

1 2 / 2 4 

4 

1 4 

1 5 

5 

1 4 

2 0 

ENNIS 

05 

8 / 

7 

- 30 

i 2 / 24 

4 

1 4 

1 3 

5 

1 4 

2 n 

GALLATIN  GAIlMAT  2 fc  S S M 

00 

8 / 

7 

- 4 » 

12/24 

5 

1 4 

1 2 

5 

1 4 

l 2 

GLEN  4 N 

0 

8 / 

fe 

- 3 7 

i 2 / 2 4 

4 

* 4 

i 5 

4 

2 7 

2 0 

HEBGEN  PAn 

fl 

8 / 

1 1 

3 3 

12/22 

4 

2 fe 

1 4 

5 

1 0 

2 0 

MINIMUM  OF 


o« 

bcl  ow 


^ i) 
)/?0 


5 / 1 4 

4/14 

5/12 

4/14 

5/14 

5/12 

4/14 

3/21 

5/13 

N 0 N £ 
4/13 


5 / 

4/14 


4/14 

5/14 
5 / 
5/14 
5/15 

3/20 

4/14 

5 / 

4/14 


5 / 1 fc 
5 / 
5/14 
4/14 
5/13 
4/17 

5 / 
4/13 
4/14 
5 / 
4/17 


5/14 

5/14 

5/13 

5/14 

5/15 

5/14 


5 / 1 
5 / 3 


?9  0® 

BCL  Om 


5 / 

5 / 

5 / 
5/12 
5/13 
5/13 
5/14 

5/14 

5/14 

5/1 

5/1 

NONE 


fc  / 2 1 
5/14 
5/12 

5/13 
5/31 
5/14 
5 / 
fc  / 2 1 

4/14 

4/14 

5/31 
5/14 
5 / 1 t> 

5 / 1 fc 
5 / 
fe  / 25 
5/13 
5/14 

5/13 
5 / 

5 / 

5 / 
5/14 

5/14 


5/17 
5 / 
5/14 
5/15 
fc  / 1 5 
5 / 
5/14 
5 / 
5/17 


FIRST  FALLirtlNIMUM  OF 


)/'  04 
BCLOH 

)J*  0* 

BCLOH 

21*  0» 
BCLOH 

IB*  04 
BCLOH 

70*  OR 
•CLOH 

Ik*  o» 

BCLOH 

l 

3 

I 

I 

3 

I 

3 

I 

3 

a 

* 

o 

a 

K 

m 

o 

t 

a 

S 

i 

t 

a* 

I 

t 

o 

a 

B 

O 

• 

m 

o 

• 

o 

m 

o 

• 

*>• 

3 

• 

m 

3 

• 

2 fe 

5 / 1 fe 

3 1 

0 / 

1 0 

20 

0/10 

2 3 

0/10 

2 3 

0 / 20 

1 3 

0 / 2 F* 

1 3 

1 50 

i 50 

1 20 

1 28 

1 1 7 

2 fe 

5/13 

30 

0 / 

20 

30 

10/20 

2 fe 

11/20 

2 1 

11/30 

1 7 

1 ? ' • 

1 4 

2 0 fe 

254 

108 

1 30 

5/15 

3 l 

0 / 

fe 

3 1 

0/20 

25 

11/22 

2 1 

11/20 

1 7 

11/30 

4 

2 5 fe 

220 

222 

1 30 

1 1 4 

2 fe 

5 / 1 fe 

3 2 

0 / 

1 0 

2 fe 

0/10 

2 fe 

0/20 

2 2 

1 1 / 22 

1 3 

11/22 

1 3 

225 

222 

1 5 7 

1 1 0 

1 1 7 

22 

5/14 

22 

0 / 

fe 

3 1 

0/10 

28 

0/20 

1 5 

0/20 

1 5 

0/20 

1 5 

150 

1 30 

1 20 

1 1 0 

1 1 5 

2 8 

5/13 

2 0 

0 / 

fe 

3 2 

0/10 

2 fe 

0/20 

2 2 

11/20 

1 8 

11/30 

5 

2 5 fe 

255 

1 fe  8 

1 30 

1 1 fe 

5/3i 

32 

0 / 

fe 

30 

0/10 

28 

0/20 

2 4 

0/20 

20 

11/20 

1 3 

255 

1 fe  8 

1 3 1 

1 20 

0 8 

2 fe 

5/14 

3 2 

0 / 

1 4 

3 2 

0/20 

2 3 

0/20 

2 3 

11/  0 

20 

1 1 / 2 2 

1 5 

2 2 3 

2 1 0 

150 

1 30 

1 2 3 

fc  / 2fc 

3 0 

0 / 

b 

20 

0/20 

2 4 

0/20 

24 

0/20 

20 

11/28 

8 

2 2 8 

1 30 

1 20 

1 20 

72 

2 8 

5/10 

3 1 

0 / 

1 0 

2 4 

0/10 

2 4 

0/10 

24 

11/20 

1 7 

11/30 

1 fe 

208 

2 20 

1 30 

1 28 

1 2 3 

5/10 

3 1 

0 / 

fe 

32 

0/10 

2 8 

0/20 

20 

0/20 

20 

1 1 / 22 

1 fe 

2 8 8 

150 

1 50 

1 1 0 

1 1 0 

2 8 

5/13 

3 0 

0 / 

1 2 

32 

0/20 

2 fe 

11/21 

22 

1 1 / 22 

1 0 

11/20 

1 0 

25  3 

24  fe 

245 

1 3 1 

1 22 

2 8 

fe  / 2 1 
NONE 

3 2 

0 / fe 
NONE 

30 

0/10 

NONE 

2 6 

0/10 

NONE 

23 

10/24 

NONE 

20 

1 1 / 22 
NONE 

1 5 

2 8 7 

1 0 3 

1 20 

1 1 0 

7 7 

2 8 

5/13 

30 

0 / 

30 

0/20 

2 8 

10/24 

2 2 

11/30 

1 3 

11/30 

-L? 

20  8 

2 5 fe 

1 0 4 

1 4 3 

1 1 fe 

2 7 

fe  / 2fe 

30 

7 / 

4 

3 1 

0 / fe 

25 

0/10 

20 

• 0/10 

20 

0/20 

1 fe 

158 

2 5 fe 
1 20 

1 7 fe 
1 1 0 

1 2 0 
7 7 

1 i 5 

8 

2 8 

5/14 

28 

0 / 

fe 

3 1 

0/10 

28 

0/20 

20 

0/20 

20 

11/22 

1 0 

2 4 7 

150 

150 

1 1 0 

1 i 5 

2 8 

5/13 

30 

0 / 

1 0 

3 1 

0/20 

2 3 

0/20 

23 

11/22 

1 5 

1 1 / 22 

1 5 

280 

24  7 

150 

1 3 1 

1 20 

2 8 

5/14 

30 

0 / 

1 0 

2 8 

0/10 

28 

0/20 

24 

11/22 

1 fe 

11/22 

1 fe 

280 

2 4 fc 

1 50 

1 20 

1 1 0 

b / 25 

3 1 

0 / 

fe 

2 fe 

0 / fe 

2 fe 

0/10 

2 1 

0/20 

1 5 

0/20 

1 5 

1 50 

l 3 0 

1 2 8 

0 8 

7 3 

fe  / 25 

3 1 

7 / 

4 

30 

0 / fe 

2 fe 

0/10 

2 1 

0/20 

1 3 

0/20 

1 3 

1 50 

1 30 

1 1 0 

1 1 5 

0 

fe  / 25 

3 1 

7 / 

4 

20 

0 / fe 

2 fe 

0/10 

23 

0 / 20 

8 

0 / 20 

8 

150 

1 30 
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DEFINITIONS 


REFERENu  NOIES 


MON 

1 S 8 3 


HONTHLT  DEGREE  OAT  TOTALS:  One  healing  Icoolingl  degree  day  is  accumulated 
for  each  degree  that  the  daily  ee3n  temperature  is  below  I above ) G5  deg.  F 

NINO:  lAs  shown  in  "Evaporation  and  Mind*  table)  The  total  wind  movement 

in  ailes  over  the  evaporation  pan  8s  determined  by  an  anemometer  recorder 
located  b"8  inches  above  the  p3n. 

NORMALS:  The  average  value  of  the  me teoro I og i c3 1 element  over  the  time 

eriod  - 1851-1880.  The  noreals  for  National  Heather  Service  localities 
ave  been  adjusted  so  as  to  be  representative  for  the  current  observation 
site. 

DIVISIONS:  Areas  within  a slate  of  similar  climatological  characteristics 

STATION  NAMES:  Name  of  the  city,  town  or  locality.  Figures  and  letters 

following  the  station  names  indicate  the  distance  in  miles  and  direction 
from  the  post  office  or  town  community  center. 

LETTERS  AND  SYMBOLS  USED  IN  THE  DATA  TABLES 

- No  record.  Data  not  recorded,  determined  unreliable  by  quality  control 
checks,  or  not  received  in  time  for  publication. 

» Gage  not  read  Precipitation  is  included  in  the  amount  following  the 
asterisks.  Time  distribution  not  known. 

V Includes  total  for  previous  monthlsl.  ISee  * above) 

II  Gage  equipped  with  a windshield. 

A Amount  of  precipitation  Is  the  total  of  observer's  entries  for  the 
current  month.  It  may  include  precipitation  that  occurred  during  the 
previous  month.  Refer  to  monthly  bulletins  to  determine  date  of  last 
reading.  IHAHAI1  s t a t ions) 

B Estimated  to  I monthly  value  for  wind,  evaporation,  or  cooling  degree 
days. 

M Insufficient  or  partial  data.  M is  appended  to  average  and/or  total 
values  computed  with  1*8  daily  values  missing.  M appears  alone  if 
10  or  more  daily  values  are  missing. 

R Amounts  from  recording  g3qe. 

T Trace.  An  amount  too  small  to  measure 

Z Same  3s  M but  the  Z has  overprinted  3 Negative  sign  or  leading  diqit 
leg  ZlA.b  = M-lA.b,  Z08.2  = M108.2I. 


LETIERS  AND  SYMBOLS  USED  IN  THE  STATION  I NOE  X IA8LE 

C Station  is  equipped  with  recording  rain  gage  IR)  but  values  in  this 
bulletin  are  from  a non-recording  gage  unless  indicated  by  an  R. 

G Observations  appear  in  "Soil  Temperatures"  table. 

J Station  also  published  as  a "Local  Climatological  Data"  publication 
H Observations  appear  in  "Snowfall  3nd  Snow  on  Ground"  table  in 
Monthly  Climatological  Data  publications. 

I Thermometers  located  in  a rooftop  shelter. 


Additional  Information  regarding  the  climate  of  this  state  may  be  obtained 
by  writing  to  the  National  Climatic  Data  Center,  Federal  Building, 
Asheville,  N.C.  28801"2b8b,  or  to  any  Heather  Service  Office  ne3r  you. 
Additional  precipitation  data  are  contained  in  the  "Hourly  Precipitation 
Data"  bulletin  for  each  state,  except  Alaska 


Seasonal  Tables:  Monthly  and  seasonal  snowfall  and  heating  degree  days 
for  the  12  months  ending  with  the  June  data  will  be  carried  in  the  July 
issue  of  this  bulletin.  Cooling  degree  days  for  the  calendar  year  will  be 
published  in  the  "Climatological  Data  Annual  Summary" 


Information  concerning  the  history  of  changes  In  locations,  exposure,  etc. 
of  substations  through  1855  is  available  in  the  "Substation  History" 
ublication.  Subsequent  historical  information  is  kept  on  file  at  the 
ational  Climatic  Data  Center,  Similar  information  for  regular  National 
Heather  Service  Offices  may  be  obtained  from  the  "Local  Climatological 
Data  annual  publication. 


SUBSCRIPT  ION,  PRICE  AND  ORDERING  INFORMAI ION  AVAILABLE  FROM: 
THE  NATIONAL  CLIMATIC  DATA  CENTER,  FEOERAL  BUILDING, 
ASHEVILLE,  N C.  28801-2G8G 


USCOnn-NOAA- ASHCv ICLE . N.C.  IS83-0S4S 
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208:  Identify  Sites 


INTRODUCTION: 

Working  with  the  W.R.  Grace  staff,  three  potential  sites  were 
identified.  These  sites  were  selected  because  they  are 
located  adjacent  to  the  mine's  major  processing  facilities. 
The  nature  of  the  energy  conversion  equipment  requires  that 
it  be  located  next  to  the  energy  using  facility.  The  sites 
were  also  located  to  facilitate  the  delivery  of  bulk  fuels  - 
wood  and  coal. 


Task  Description 

For  the  preceding  sites  selected,  prepare  the  following  site 
evaluation  data: 

. Soil  Conditions  for 
Foundations 
. Accessibility 
. Utilities 
. Ownership 

Accessibility 

All  sites  are  accessable  by  the  existing  mine  service 
road  system.  No  major  road  construction  would  be 
necessary  for  any  of  the  sites. 

Land  Use 


. Weather  Data 
. Hydrology 
. Land  Use 

. Population  Density 


All  sites  are  on  private  property  owned  by  W.R.  Grace  & 
Company.  Sites  A and  C are  on  or  adjacent  to  existing 
mine  processing  buildings.  Site  B is  adjacent  to  the 
existing  mine  water  wells. 

Utilities 


All  three  sites  are  served  by  the  same  electric  utility. 
Pacific  Power  & Light  Co.  The  mine  has  its  own  water 
supply  system.  Oil  and  propane  are  purchased  from  local 
suppliers . 

Population  Density 

The  nearest  population  center  is  Libby,  Montana,  located 
seven  miles  downstream  to  the  west.  W.R.  Grace  & Co. 
owns  2900  acres.  The  mine  is  located  in  the  middle  of 
this  property. 
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